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GEOLOGIC DATA
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APPENDIX A

This appendix contains borchole logs and well construction summaries for the

borings drilied 1n the vicinity of the Original Process Waste Lines
presented in the following order

o 1986 Monitor Wells
o] 1987 Monitor Wells

o 1987 Boreholes

ORIGINAL PROCESS WASTE LINES CLOSURE CHARACTERIZATION REPORT
ROCKY FLATS PLANT, GOLDEN, COLORADO 3 OCTOBER 1988 REVISION 1
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EXPLANATION OF SYMBOLS AND TERMS

ON BORING LOGS

SAMPLE TYPE

Sphit Spoon

NC Core

Continuous Drive

Bulk

GRAPHIC LOG

Clay or Shale

Clayey Sand or Sandy Clay

Gravel

Sand or Sandstone

Sand and Gravel

Silt or Siltstone

WATER _CONTENT

v WATER LEVEL FOUND DURING DRILLING
_ STATIC WATER LEVEL ON 10/13/88

PENETRATION RESISTANCE

6/6

STANDARD PENETRATION TEST RESULTS

BLOWS PER INCH.




EXPLANATION OF SYMBOLS ON
WELL CONSTRUCTION SUMMARIES

PROTECTIVE CASING

WELL CASING

WELL COMPLETION MATERIALS

CENTRALIZER

i
1

L'y
1t

GEOLOGIC UNITS

W

Al

IIIIIlIIIIl!llllIIIIIIlllllllllllllllllllllllIIIIIIIIIIIIIIIIIIIIIIIIIIII

ALLUVIUM / BEDROCK CONTACT

WELL CASING

BLANK

SCREEN

WELL COMPLETION MATERIALS

CEMENT GROUT

| BENTONITE PELLETS
—] SAND PACK

] CUTTINGS

GEOLOGIC MATERIALS

EXPLANATION PRESENTED IN LOG OF BORING
EXPLANATION




1986 MONITOR WELLS

ORIGINAL PROCESS WASTE LINES CLOSURE CHARACTERIZATION REPORT
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Project Rocky Flats Plant LOG OF BORING NO. s

_
Date Drillied 4/24 /86 Coordinates N 40437.1 E 30774 2
Boring Method Hollow Stem Auger Ground Surface Elevation 5535.60

v J Doty R I
ev
teet] (feet)[Typ Material Description ‘B%‘“"fg’ 20" 40

IR LR

VALLEY FILL ALLUVIUM

o-0 7! CLAY dark
brown, silty, trace
granitic pebbles; moist

0 7-1 5! CLAY medium
to dark brown, some very
fine-grained sand, moist

| |

1 5-2 7! SAND medium
to dark brown, poorly
sorted, fine to coarse,
guartz and feldspar, silty
clay partings, moist

111

2 7-3 0! CLAY dark
grayish brown, iron stains
and trace granitic
pebbles, silty, moist to
wet

1

3 0-8.0'-Sample
Recovered 1 7/5.0'=34%

J I |

3.0-4 0' CLAY® Same as
above, moist to wet.

]

1

6.3-8 0' CLAY dark
grayish brown; silty, iron
stains and trace granitic
pebbles, moist to wet

8 0-10 5'-Sample
Recovered 0 7/2 5'=28%

8 0-8.7" CLAY dark
brown, silty, trace
grading to some granitic
cobbles, moist

| O O I |

10 5-13 O'-Sample
Recovered 1 3/2.5'=52%

11 7-12.2" CLAY medium
to dark brown, some
granitic pebbles and
cobbles; sandy to
gravelly, moist

| S |

Wet at 12.0'.

12.2-13.0" CLAY medium
brown to medium gray,
sandy to gravelly, some
granitic pebbles and
cobbles, 1iron staining, '

1 1

wet
L | |
j—l;Lrl hL . ‘
Remarks Logged by S Paschke Checked by /ézﬁ)
Project No.

106P06222 Hydro—-Search, Inc. Page | of 2 \

| |




Rocky Flats Plant

Project LOG OF BORING NO. s
Date Drilied 4/21/86 Coordinates I' 40437 1 E 30774.2
Boring Method Hollow Stem Auger Ground Surface Elevation 54535.50
7 engtration r
Iev.J Depth Material Description ( esistance Cygﬁignt .?;:t’s'
teet] (feet)T L Blows/ Inch)
ypel Loo 20 40 ] 20 40
2 ¥V TT 11 [T 7171 ]
— -y
— B
- 13.0-15 S5'-Sample. .
— Recovered 2 1/2 5'=84% -t
- 13 0-14 7° CLAY medium -
- gray, some fine to coarse —
sand and some granitic
- pebbles, 1iron staining, =1
—— wet p—
- 14 7-14 9! CLAY .medium = ;
SR gray, some fine to coarse — ;
- sand and granitic pebbles, ;
- iron staining, wet e b
—— ﬁ
ARAPAHOE FORMATION _4
— 15 5-18 O'-Sample —
Recovered 2.5/2 5'=100%
- CLAYSTONE medium gray, .
— slightly sandy; moast -
— 18
_ TOTAL DEPTH 18.0' — ;
— q :
c— —
— ﬁ
d —-—
- -
- —
- -——
q L
24 BN N
Remarks Logged by S Paschke Checked by /254!
Project No
106P06222 Hydro-Search, Inc. Page 3 of 2




Golden, €O

LOCATION

106P06222

PROJECT

S__Paschike

PERSONNEL

Rocky Flats Plant

WELL

4-86

WELL CONSTRUCTION SUMMARY

5636 60’
5637 94'

LOCATION or COORDS
N 40437 1 E_30774.2

ELEVATION GROUND LEVEL
TOP OF CASING

DRILLING SUMMARY

CONSTRUCTION TIME LOG

TOTAL DEPTH _Well 14 92' Hole 18 00" asK START FINISH
St =] soREHOLE DIAMETER 78" DATE | TIME | DATE | TIME
= DRILLING 1986 1986
- | {51 ¥ omwcer_Bovles Brothers Drilling Co. | Ziauger |42 | 1440 (4[24 {1600
=t = 15865 W, Sth Avemie
E _'E—‘ ’EE‘E Golden, CO (Dovle Styles)
Wg E::_ RIG Mobile B-57 GEOPHYS LOGGING |_— — — —
| g ::: BIT(S) Blade bit CASING
L ¢ = E:E 2" stainless 4/24 1725 | 4/24 1730
=t [S] ORILLING FLUID None .
BE ]EE: SURFACE CaSING 3. x &' steel w/ locking | FILTER PLACEMENT; Zgg 18?8 Z;g‘; :22‘8
= ] CEMENTING <
| ]S INJ5] WELL DESIGN r.svsicpmsm 8/29 | 1606 | 8/29 | 1606
\JEP{E:} BASIS GEOLOGIC LOG _L. GEOPHYSICALLOG __ | OTHER
1=F E  casne sTRING(S) c:CASING S=SCREEN Bentonite 4/25 | 1000 | 4/25 | 1010
f 15F = 00 3% C -
St 352~ 69 st -
ol 15| B -
5 -
EE = _ _ WELL DEVELOPMENT
! 1; J':'_’_-j - - See Well Development Summary Sheet
—12t (St B9 - -
! § :::: casING €1 2" ID Sch 5 type 316 stain—
S = less steel, threaded and flush
= E'_I:j jointed
S| B
14 1= L::._.: SCREEN st _2"' 1D Sch 5 type 316 stain
= = less_steel, threaded and flush
= [E::l‘ _Jownted, 0 020" wire wrap screen, COMMENTS
omd Z::: 0 25' welded bottom cap Water encountered at 12 00' during drilline
[ E:E: CENTRALIZERS _Centralizer placed approxi-—
- 6r &= mately md-point_on screened interval Top of stainless steel casing 1 34'
’-—-—-
=] FILTER MATERIAL 12220 salica sand
=1 240" - 18 00"
= cement _Portland Type T
s =] 000" - 195
OTHER _3/8" beptonite pellefs
1 95' - 2 40'
[ 20

HYDRO-SEARCH renosoenver

CONSULTING HYDROLOGISTS-GEQOLOGISTS
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Boring No 11-86

Completed as well? Yes

Data in File

X Log of Borehole

X Well Construction Summaries

Well Development Summar:es

Hvdraulic Conductivity Test Data

‘ and Results

Packer Test Data and Results
Water Level Data

Saturated Thickness Hvdiogiaph
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Project

Rockv Flats Plant

LOG OF BORING NO.

11-86

Date Drilled 9/5/86

Boring Method Hollow Stem Auger

Coordinates N 40321.2
Ground Surface Elevation 5712.19

E 26931 0

Project No.

106P06222

enetration elg Iy Other
Elev ] Depth Material Description esistance 5? Tests
(teet] (teet)[Type] Log (Blows/ Inch)
20 40 20 40
") / - VALLEY FILL ALLUVIUM T 1 1 | IR _
% ~+ <)o 0-2 0'-sample -
= . * FRecovered 2 0/2 0'=100%
- “o=72y"0 0-0 7' SAND AND -
ODDO.,:J GRAVEL Grayish brown (SYR —
— /> ,;5) 3/2), some granitic
- °°C.704 pebbles, roots and grasses -
0 o Q4 common, poorly sorted, _
— ScovA angular, unconsolidated,
- ?'O ary. -
000’00
- °°5 4 0 7-2 0'-Sample  GRAVEL -
ooa grayish brown (5YR 3/2) -
_1 Qs o] fine- to medium-grairmed
5 :ggcg sand and gravel, few -
),Oo roots, poorly sorted, ]
7 QQg subangular, ]
— 3 ogagd unconsolidated, dry
] SBYOY 2 0-3 o'-sample
s A Recovered 1 0/1 0'=100% -
’=% | GRAVEL dark yellowish .
» >%&%5,] brown (10YR 4/2) with very
— °© o 4 coarse grained granitic -
Oz (1 pebbles, some red (SR 4/6) _
—ﬂ D% °f iron staining, poorly
- /o4 gorted, angular to
’QQD subrounded; -
- s &Ooo unconsolidated; dry
L 5 ~0 3 0-6 0'-Sample .
_ / ';f@ -1 Recovered 0 0/3 0'=0% -
—1/ P;.Oo 6.0-8 O'-Sample -
/%oo‘g Recovered 0 8/2 0'=40% .
""/ @06 SAND grayish red (SR
— el 4/2) coarse to fine- =
grained with several -
= quartzite and granite
— 1 pebbles, poorly sorted, -
§ angular, unconsolidated, —
— . 8.0-10 0'-Sample. -
/- Recovered 1.5/2 0'=75%
- 5_/, .5-9 5'.  SAND AND ]q
/ i GRAVEL dark yellowish -
- brown (10YR 4/2) with gray v
— / quartzite pebbles, poorly -~
4 sorted; angular, -
- / unconsolidated, dry
. / , ... ARAPAHOE FORMATION
.. * 9 5-10 0' CLAYSTONE -
— - e pale yellowish brown (10YR
— . 6/2), slightly sandy: -1
/ moderate yellowish brown —
/ (10YR 5/4) mottles, no
- = pebbles, blocky texture, -
Remarks Checked by w




Project: Rocky Flats Plant LOG OF BORING NO. 11-86

Date Drilled 9/5/86 Coordinates N 40321.2 E 26931.0
Boring Method Hollow Stem Auger Ground Surface Elevation 5712.19

| I |
lev.] Deptn aletance &&gat Other

Material Description Inc Tests
teeot) (feet)[Typef Log (Bb;au 43) 20 40

10.0-11.5'-Sample. Pt R
Recovered 2 0/1 5'=125%
10.0-10 5° CLAYSTONE.
dark yellowish brown (lO0YR
4/2), dry

10 5-11 0' CLAYSTONE
light olive gray (5Y 5/2)
and dark yellowish brown
(10YR 4/2) clay with
moderate yellowish brown
(10¥YR 5/4) mottles,
onsolidated, dry

c

11 0-11 5! SANDSTONE
very light gray (N 8/0)
with moderate brown (5YR
4/4) fine-grained to
medium~grained sand, well
sorted, rounded.
consolaidated, dry

!

11 5-12.0'-Sample
Recovered 1 5/1.5'=100%
CLAYSTONE moderate
yellowish brown (10YR
5/4), dry.

12 0~13 O'-Sample
Recovered 1.0/1.0'=100%
SANDSTONE moderate brown
{S5YR 4/4) and laight olive
gray (5Y 5/2) very fine-
grained to fine-grained
sand, homogeneous, well
sorted; rounded, well
cemented, dry

13 0-14.0'~Sample
Recovered 1 0/1 0'=100%
SANDSTONE medium light
gray (N 6/0) fine-grained
sand, few black organic
particles, well sorted,
silica cement, Last 1 O“
contains pale yellowish
brown (10Y¥YR 6/2) and light
brown (SYR 6/4) fine-
grained to very fine-
grained sand, rounded., no
clay; dry

14 0-15 0O'-Sample
Recovered 1 0/1 0'=100%.
SANDSTONE medium gray
and medium light gray
(N6/5) very fine-grained
to fine-grained sand; some
patches of pale yellowlsh
brown (10YR 6/2) sand,
well sorted, rounded; well
cemented, dry

e e e e e el

HEEEEEEEN SN NN NN

|

T B T

1
~J
wn

1 VO T T T O U T T O N v

I N A I O

TOTAL DEPTH 15 o

[
(-

Remarks Logged by J. Bergman

R

Hydro-Search, Inc. Page 2 of 2
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106P06222




0

PERSONNEL J Bergman

(olden,

LOCATION

Rocky Flats Plant

106P06222

PROJECT

WELL 11-86

(

Z WELL CONSTRUCTION SUMMARY
%é .
%; LOCATION or COORDS ELEVATION GROUND LEVEL —=2712 19
%/ N 40321 2 £ 26931.0 TOP OF CASING 5718 75°
p DRILLING SUMMARY CONSTRUCTION TIME LOG x
~ i
tlE ToTAL DEPTH Well 10 25' Hole 15 00' aSK START FINISH
= O BOREHOLE DIAMETER 75 DATE | TIME | DATE | TIME |
+d DRILLING 1386 1986
—f p°A DRILLER Boyles Brothers Drilling Co 75" auger 9/5 1315 1 9/5 1600
= :’C 15865 W 5th Avenue |
= ]
= Golden, CO (Tonv Robinson) !
i= / ]
=l P roe Acker GEOPHYS LOGGING |_— — — -
= :750. BIT(S) Bull nose bit CASING :
= {9 2" stainless | 9/6 | 1020 |9/6 | 1025
;& ' ORILLING FLUID . None . ',
2 5\ SURFACE CASING 5. % 4' steel w/ locking | riLTER PLACEMENT]_9/6 | 1025 | 9/6 1030
= 9/6 | _1045 1 9/6 1050
= CEMENTING
WEpt | WELL DESIGN CEvELoPMENT | _9/8 | 1500 | 9/18 | 1000
= BASIS GEOLOGIC LOG _X_ GEOPHYSICAL LOG —_ | OTHER
= CASING STRINGIS) C=CASING S=SCREEN Bentonite 9/6 | 1030 } 9/6 | 1035
= |I°1.00 394" ¢ - 9/6 | 1015 1 9/6 1020
= 39%'- 1005 s -
iE =y - -
I o _ _

WELL DEVELOPMENT

- - See Well Development Summary Sheets

-

casing c1.2" 1D Sch 5 type 316 stain-
less steel, threaded and flusn

1010ted

SCREEN st 2" I1.D, Sch, S type 316 stains

less steel, threaded and flush

| 1, 0.010" wire wrap scr COMMENTS
0 25' ywelded bottam cap No water 2ncountered during drilling

CENTRALIZERS _Type 304 stainless steel
632' - 751 Top of stainless steel casing® 2 56'

FILTER MATERIAL _32 42 salica sand Cave from TD to 13 75'
300" - 1050
ceMeNT Portland Type 1
000" - 200
OTHER __3/8" bentonite pellets
2 00' - 300!
10 50' - 13 75'

HYDRO-SEARCH renoepenver CONSULTING HYDROLOGISTS-GEOLOGISTS
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X
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Project  Rocky Flats Plant LOG OF BORING NO. -

Date Drilled 9/6/86 Coordinates N 39343.3 E 24790.5
Boring Method Hollow Stem Auger Ground Surface Elevation 5777 88

[Benssaner] B8

Log Material Description (Blows/ inch)
20 40

lev J Depth
feet) (feet)

-
ey
O

20 40
VALLEY FILL ALLUVIUM IR | R ERIR

<

0 0-2 0'-Sample

Recovered 1.2/2.0'=60%
SAND dark yellowish
brown (10YR 4/2) very
fine-grained sand and
clay, trace gray quartzite
pebbles, poorly sorted,
angular, unconsolidated,
moist

| |

|

2.0-4 O0'-Sample
Recovered 2 0/2 0'=100%
CLAY dark yellowaslr
brown (10YR 5/4) and
moderate yellowish brown
(10YR 4/2) with some
quartzite and granite
pebbles and cobbles,
poorly sorted, angular,
unconsolidated; damp

//; 0-6.0'-Sample
Recovered 2 0/2 0'=100%
SAND moderate yellowish

brown (10YR 5/4) fine-
grained sand and gray
quartzite pebbles, poorly
sorted, angular to
subrounded,
unconsolidated, damp.

NN

J
| I

' I T T O T T O OO I O O O O O I O T T
i

|
|

w

6 0-8.0'-Sample
Recovered 0 6/2 0'=30%
CLAY moderate yellowish
brown (10YR 5/4) clay and
sandy clay with several
granitic pebbles and
cobbles, poorly sorted,
angular,

unconsolidated, damp

UMY

| I |

SN

J
w
L4 1

8.0-10.0'-Sample.
Recovered 2.0/2.0'=100%
SAND pale yellowash
brown (10YR 6/2) very
fine-grained sand and
clay, some granitic
pebbles, poorly sorted,
angular, unconsolidated,
damp

[

UMMM

>

Remarks Logged by J Bergman

P t No.
Hydro-Search, Inc. Page | of 2




LOG OF BORING NO. =

Date Drilled 9/5/86 Coordinates N 39343.3 E 24790 5

. Boring Method Hollow Stem Auger Ground Surface Elevation 5777.88
ene ation éﬂﬁfr Other

nce ofifent
Material Description ri&:ﬁnc» Tests

20 40 20 40
L L LR

lev.] Depth
feet] (feet)

10 10 0-11 0'-Sample

Recovered 1 0/1.0'=100%
CLAY pale yellowish
brown (10YR 6/2) clay with
trace granitic pebbles
poorly sorted, angular to
rounded, unconsolidated,
damp

ARAPAHOE FORMATION

11.0-12 O'-Sample
Recovered 1 0/1 0'=100%
CLAYSTONE pale yellowish
brown (10YR 6/2) and light
brown (5YR 5/6),
consolidated, weathered,
ary

v RIS A LR
IMMNHNMMNNHHEN

12 0-14 O0'-Sample
Recovered 2 0/2 0'=100%
CLAYSTONE dark yellowash
brown (10YR 4/2) with some
moderate brown (5YR 4/4)
mottles, consolidated,

ary

ANENNSEEENEEEE

14 0-16 0O'-Sample
Recovered 2 0/2.0'=100%
CLAYSTONE dark yellowish
brown (10YR 4/2) and
moderate yellowish brown,
consolidated, dry.

Jn TR TN TN,

¥

Ty

b —— —

ANRTRRIRRINRNRNY

TOTAL DEPTH 16 0'

/I O O Y Y I |

@ 2

M -
Remarks Logged by J Bergman Checked by “l!\‘

Hydro-Search, inc.




J. Bergman

Golden, (O

LOCATION
PERSONNEL

Rocky Flats Plant

106PU6222

PROJECT

WELL 12-86
- O WELL CONSTRUCTION SUMMARY
LOCATION or COORDS ELEVATION GROUND LEVEL — 2777 88'
N 39343 3 E 24790 5 TOP OF CASING 5780 56
2
B 1 DRILLING SUMMARY CONSTRUCTION TIME LOG
TOTAL DEPTH Well 11 30' Hole 16,00' TASK START FiNISH
= - 7I/v| RE.X-1.%
=| E=] BOREHOLE DIAMETER ‘ RATE | TME TIME
= o5 DRILLING Re
., =} 3 oriLLer __Boyles Brothers Drilling Co 75 ayger 9/6 1315 [ 9/6 1500
= 15865 W 5th Avenue
g Golden, CO (Tony Robinson)
= RIG Acker GEOPHYS. LOGGING |_— — — —
“é BIT(S) Bull nose bit CASING
= 2" stainless | 9/6 | 1655 |9/6 1600
-6 | 1= {-
=K = oriLLING FLuip _None
\g E:E: SURFACE CASING O X &' steel w/ locking FILTER P_ACEMENT _9/6 1700 _19/6 1730
=1/ 1 can
= [~ 9/6 1735 | 9/6 1740
= B CEMEMTING
- s | 1B WELL DESIGN LEVELCPMENT 9/8 | 1345 |9/9 1505
= BASIS GEOLOGIC LOG _%. GEOPHYSICAL LOG | OTHER
= CASING STRING(S) C:CASING S=SCREEN Bentonite 9/6 | 1730 | 976 1735
= 00' 2% Cl - 9/6 1650 | 9/5 1655
= 204" — 113" 5] -
~10 | 15 1] - ~
= _ _ WELL DEVELOPMENT
Yol
12 - - See Well Development Summary Sheets
1 casing c1.2' I D Sch 5 type 316 stain-
Jless steel threaded and flush
jo1nted
L ScREEN s1.2"' 1D Sch_ 5 type 316 stain-
less steel, threaded and flush
jointed, 0.0]0" wire wrap screen COMMENTS
:_EZ CENTRALIZERS _vp2 2¥ stainless stee]
16 L] 6 i8' - 7 35" Top of stainless steel casing 2.68'
FILTER MATERIAL _32-42 silica sand Cave from TD to 15 10’
2 40' - 11 50'
CEMENT _Portland Tvpe 1
| s 000 - 200
OTHER ___3/8" bantonite pzllets
200' - 240"
11 30" - 11 50'
20 HYDRO-SEARCH renosoenver CONSULTING HYDROLOGISTS-GEOLOGISTS
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Completed as well?” Yes

Data 1n File

%X Log of Borehole
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Project Rockv Flats Plant LOG OF BORING NO. 13-

-
Date Drilled 3/20/86 Coordinates N 38867 0 E 22951.0
Boring Method Hollow Stem Auger Ground Surface Elevation 5837.22

enetration aN er

t

lev.} Depth Material Description esistance oﬁi?n
Blows/ inc

teet) (feet) ( s “;o 20 40

U A VALLEY FILL ALLUVIUM RLERBRE BRI

B 0.0-2.5'-Sample

- Recovered 0 0/2 5'=0%

COBBLES micaceous

granite cobbles and

pebbles, poorly sorted,
L4y

2 5-5.0'-Sample

Recovered 0 0/2.5'=0%

CLAY dark yellowish

brown (10YR 4/2), trace of

sand and gravel, poorly

sorted, unconsolidated,

damp -

5 0-8 0'~Sample

Recovered 2.0/3 0=67%

CLAY dark yellowish

brown (10YR 4/2) and dusky

brown (5YR 2/2) silty,

sandy clay, gray quartzite

cobbles from 6 7-7 0',

D.
/8 0-9.05-Samp1e
Recovered 0 5/1 0'50%

GRAVEL moderate
yellowish brown (10YR 5/4)
and medium light gray (N6)
sandy gravel, some silty
clay; poorly sorted,
unconsolidated; damp

S W |

|

|

| I

\—

ARAPAHOE FORMATION

9 0-13 O'-Sample
Recovered 3 5/4 0'=75%

9 0-10.1" CLAYSTONE
light olive gray (5Y 6/1),
consolidated, dry

10.1-10 7' CLAYSTONE*
grayish orange (1l0YR 7/4)
sandy claystone,
consolidated, dry.

10 7-13.0° CLAYSTONE
light gray (N 7) silty
claystone, consolidated,
ary

13 0-15.5'-Sample
Recovered 2 5/2.5'=100%
CLAYSTONE moderate
yellowish brown (10YR 5/4)
si1lty claystone with
traces of limonite concre-
tions, blocky texture,
consolidated; dry

20 TOTAL DEPTH- 15.5! I I
aleasussnnmuiy

Remarks Logged bv L Pivonka

Hydro-Search, inc. | e
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Golden, (0

LOCATION

106P06222

PROJECT

Pivonka

4

PERSONNEL

Rocky Flats Plant

101

N

I T

NN Y

WELL 13-86

WELL CONSTRUCTION SUMMARY

LOCATION or COORDS ELEVATION GROUND LEVEL — 2837 22/
N 38867.0 E 229581.0 TOP OF CASING 5839 94
x
DRILLING SUMMARY CONSTRUCTION TIME LOG f
|
TOTAL DEPTH Well 9 50' Hole 15 50 TaSK 2TART -
BOREHOLE DIAMETER 7" DATE | TIME | DATE | TIME |
DRILLING 1986 1986 |
DRILLER __Bovles Brothers Drilling Co _2X" aueer 8720 11230 8/20 | 1340 ]
15865 W _5th Avenue |
Golden, 00 (Jim Horn) '
RIG Mobile B-57 GEOPHYS LOGGING | _— — p— —
BIT(S) Bull nose bit CASING
2" stainiess |_8/20 |_1607 8/20 | 1609
DRILLING FLUID None -
SURFACE CASING ggpx S' steel w/ locking | FILTER PLACEMENTY_8/20 [ 1609 8/20 | 1623
; CEMENTING 8/20 | 1630 | 8/20 | 164)
WELL DESIGN LEVELOPMENT 9/3 {1035 |9/3 | 1035
BASIS GEOLOGIC LOG X_. GEOPHYSICALLOG ___ | OTHER
CASING STRING(S) C:=CASING S=SCREEN Bentonite 8/20 ) 1623 | 8/20 | 1625
0 00" 3 09' Cl - 8/20 |_1605 8/20 1 1607
309~ 950 _sI -

WELL DEVELOPMENT

See Well Development Summary Sheets

CasiNG ci 2" ID Sch 5 type 316 stain-
-less steel, threaded and flush
101nted,
SCREEN 121D Sch 5 type 316 stain

less steel, threaded and flush
joanted, 0.01Q" sire wrap screen
0 253' welded bottom cap

CENTRALIZERS _Type 304 stainless steel
579" - 696’

COMMENTS
Mater encountered at 5.C' during drilling

Top of stainless steel casing 2.72'

FILTER MATERIAL 1640 silica sand

Cave from TD to 14 50'

2 50" - 10 50'
ceMeNT _Portland Type 1
0 00' -2 00
OTHER _3/8" bentonite pellets
200" -250'
10 50" -~ 14 50'

HYDRO-SEARCH renoeoenver

CONSULTING HYDROLOGISTS-GEOLOGISTS

|



INDEX OF DATA
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Completed as well?__Yes
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% Log of Borehole
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Well Development Summaries

Hydrauhic Conductivity Test Data
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Packer Test Data and Results
Water Level Data

Saturated Thickness Hvdiogtaph
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Project’ Rocky Flats Plant LOG OF BORING NO.

Date Driiled 8/19/86, 8/28/86 Coordinates x 335866.4 E 22737.6
Boring Method Hollow Stem Auger/NC Core Ground Surface Elevation 5844.71

Joesty Ehes| ctaet
ep
(feet) Material Description (Blows/ Inch)

20 40 20 40
IR IR

—
——

VALLEY FILL ALLUVIUM

0-0 9'-Sample

Recovered 0 9/0 9'=100%
CLAY dark gray (N 3)
clay, some granitic
gravel, blocky texture,
poorly sorted,
unconsolidated, dry

0 9-4 7'-Sample

Recovered 3 6/3.8'=95%
CLAY dark yellowish
brown (10YR 4/2) and dusky
yellowish brown (10YR 2/2)
sandy, gravelly clay with
some rounded gray
quartzite cobbles, few
iron stains, poorly
sorted, unconsolidated,

ary

4 7-8.0'-sample.
Recovered 3 3/3.3'=100%
CLAY grayish brown (5YR
3/2) silty clay, granitic
gravel and cobbles from

7 7-8 0', trace of iron
staining mottled through
entire interval, dry

8.0-10.5'-sample

Recovered 2.5/2.5'=100%
CLAY dark yellowash
brown (10YR 4/2) silty
clay; some granitac
pebbles and cobbles; trace
iron staining, damp

1 R RN

n—
-
o
—
a—
ammy

I-LlllllllJJIlJlJJlllJllIlJl]llllllllllJl

10 1 1t ! __
R
Remarks Logged by L Pivonka & T Gulliver Checked by N\ ;;\‘_g

N\

Project No.

106P06222 Hydro-Search, Inc. Page | of 8




Project Rocky Flats Plant LOG OF BORING NO.

Date Drilled 8/19/86, 8/28/86 Coordinates N 38866.4 E 22737 6
Boring Method Hollow Stem Auger/NC Core Ground Surface Elevation 5844.71

engtration cw r

lev ] Depth Material Description esiatance oﬁl§nt
3 ' lows/ inc

feet) (feet) (B! 20;/ “l;o 20 40

10 BRI IR

10.5-11.0'-Sample. v
Recovered 0 5/0.5'=100%
CLAY Same as above,
damp

ARAPAHOE FORMATION

11.0-13 0'-Sample.
Recovered 2.0/2.0'=100%
CLAYSTONE moderate
yellowish brown (10YR 5/4)
with light gray (N.7)
mottling, some 1iron
staining and 1ronstone
concretions, weathered,
dry

]

:J\
[ S

]

13 0-18 0'~Sample
Recovered 5.0/5 0'=100%
CLAYSTONE Same as above;
ary

I

el Lo bt b e ta bl
i

| T T T O O O |

w
1

18.0~23 0O'-Sample.
Recovered 2 3/5.0'=46%
CLAYSTONE Same as above,
dry

| I |

[ A T
1 1111

Ll L]

[
o

Remarks




Project Rockv Flats Plant

LOG OF BORING NO.

14-86
‘ Date Drilled 8/19/86, 8/28/86 Coordinates N 38866 4 E 22737 6
Boring Method Hollow Stem Auger/NC Core Ground Surface Elevation 5844.71
en@tration c)lVi r Other
tance ofifent
'°VJD°mh aterial Description °s's ﬁ? Tests
} teet)] (feet)[Typ Mate escrip (Bb;vos/lr:‘cg) 20 40
‘ 20 T b BRI

)

Lo bt ta bt e bbbt o b bl

|
I

TR R R Y

S O A T

N

o | .11

23 0-23 3'-sSample.
Recovered 0 3/0 3'=100%
CLAYSTONE Same as above,
dry

23 3-25 5'-Sample
Recovered 2.2/2.2'=100%
CLAYSTONE medium dark
gray (N 4) claystone,
blocky texture, no
mottling: unweathered,
dry

25.5-28 0'~-Sample
Recovered 2 0/2.5'=80%
CLAYSTONE Same as above,
dry

28.0-30 5'=~Sample
Recovered 2 1/2 5'=84%
CLAYSTONE. Same as above,
dry

Ll Ll L

Remarks

Logged by L Pivonka & T Gulliver

LU L L Lt bl bbbt r bt

LD
Checked by o Dl

Project No.
106P06222

Hydro-Search,

Inc.

Page 3 of 8




Project. focky Flats Plant LOG OF BORING NO.

Date Drilled 8/19/86, 8/28/86 Coordinates N 38866.4 E 22737 6
Boring Method Hollow Stem Auger/NC Core Ground Surface Elevation 5844.71

wiates] cbpish

hon m b Material Description (Blows/ Inc
(teet)Type 20 "40°| 20 40

RN L
30 = 31 6-32 6'-Sample

Recovered 1.0/1 0'=100%
RQD 0 9/1 0'=90%
CLAYSTONE dark gray (N
3) massive, damp

32.6-37.0'-Sample
Recovered 4 4/4 4'=100%
ROD 4 4/4 4'=100%

I S

42 6-33 2! SILTSTONE

medium gray (N 5) massive
4/ well sorted, damp -

e e e 11

33 2-34 5! CLAYSTONE
medium dark gray (N 4),
damp

|

l 1 149

4 5-35 3! SILTSTONE
medium gray (N 5), clayey,
grading downward into
silty claystone, damp

|

35 3-37 o CLAYSTONE
dark gray (N 3), silty,
damp

37.0-42 3'-Sample
Recovered 4 1/5 3=77%
RQD 3 4/4 1'=83%

37 0-37 6! CLAYSTONE
dark gray (N 3), damp

[ O O O T |

| I O |

111

|

]

38 9-39 7! CLAYSTONE
dark gray (N 3), damp

40

Remarks Logged by L Pivonka & T Gulliver Checked by (Sod_X
-

Project No.

106206222 Hydro-Search, Inc.




Project. Rocky Flats Plant LOG OF BORING NO. -

-
Date Drilled 8/19/86, 8/28/86 Coordinates N 38866.4 E 22737 6
Boring Method Hollow Stem Auger/NC Core Ground Surface Elevation 5-14 71

J Material Descriofl atetance dgfﬁﬁt
ateria oscription fow

(feet) ® 2081'“4‘:0'0 20 40

IR L R

£
(e}

41 6-42 3! CLAYSTONE
black (N 1), carbonaceous,
damp

42 3-46 5'-Sample
Recovered 4 2/4 2'=200%

\\\S?D 3 4/4 2'=81%

42 3-44 2! SANDSTONE
light gray (N 7), very
fine-grained, moderately
sorted, rounded, massive,
damp

44.2-44.4" CLAYSTONE
dgreenish gray (5G 6/1),

damp

/44 4-46.5" SANDSTONE

light gray (N 7), very
fine-grained: moderately
sorted, rounded, massive,
damp

46 5-51 5'-Sample
Recovered 5 0/5 0'=100%
3 RQD 3 6/5 0'=72%

46 5-50 6! SANDSTONE
light gray (N 7), very
fine-grained, silty,
carbonaceous siltstone
laminae, coal coated
Joints with 40-50 degree
dip from 47 5-48 0°',
moderately sorted, damp

LU L L L L L L ettt bttt rlbrrett

O T T T O

Ln
O

Remarks logged by L Pivonka & T Gulliver

Pl ez Hydro-Search, Inc. Page 5 of ¢




Project: Rocky Flats Plant LOG OF BORING NO. s

Date Driiled 8/19/86, 8/28/86 Coordinates 1IN 38866 4 E 22737 6
Boring Method Hollow Stem Auger/NC Core Ground Surtace Elevation 5844.71
tion r
Depth .ens :sgnce &fl§nt
Material Description (Biows/ Inch)

20 40 20 40
IR F b

lev.
feet] (feet)Typel Log

—

%
LUl L L L L ettt et rbrintateltreat

50 6-51 5! SANDSTONE
light gray (N 7), very
fine-grained, silty,

abundant coal partings,
moderately sorted, damp

51 5-52.8'-Sample
Recovered 1 3/1.3'=100%
RQD 1 3/1 3'=100%

51 5-52 2°' SANDSTONE
light gray (N 7), very
fine-grained, silty, some
coal partings, moderately
sorted, damp

[N}
n

52 2-52 4! SANDSTONE
light gray (N 7), fine-
grained, abundant
carbonaceous detritus,
moderately sorted, damp

52.4-52 8" SANDSTONE
light gray (N 7), fine-
grained, laminated,
moderately sorted:
subrounded, damp.

-
g
—
——
—
—
—
-1
ﬂ
—
—

:
1

52.8-56.3'-Sample
Recovered 2 9/4.5'=62%
BS)D 1 8/2.9'=62%

52 8-53 3! SILTSTONE
dark gray (N 3), clayey,
venly laminated, damp

53 3-54 0'. CLAYSTONE
grayish black (N 2), 0 10!
thick sandstone beds from
53.7-54 0', damp

54 0-55.0'. Lost core

55.0-56.3" CLAYSTONE
grayish black (N 2),
si1lty; laminated, 15
degree dip, damp

56 3-60 9'-Sample
Recovered 2.8/4 5'=62%.
RQD 1.8/4 5'=40%

| T O I o O O I

56.3-57 8! CLAYSTONE*
dark gray (N 3), salty,
laminated:; damp.
57.8-59.5" Lost core
— o

logged by L Pivonka & T Gulliver
-

FEEN

1.1 ¢ |

E

PA

N

Project No.

106P06222 Hydro—Search, Inc.




Project. Rocky Flats Planc LOG OF BORING NO. s

Date Drilled 8/19/86, 8/28/86 Coordinates N 38866.4 E 22737.6

Boring Method tollow Stem Auger/NC Core Qround Surface Elevation 5344,71
ti f

Depth eatatance é’éligm

lev. Material Description
Eeet] (feet)[Typ (Bb;vg/lnféo 20 40

BRI LR

60 59 5-60.9' SILTSTONE

dark gray (N 3), clayey,
laminated, 10 degree dip,
damp

60 9-65 9'-Sample
Recovered 5 0/5 0'=100%
RQD 1 0/5.0'=20%

60 9-63 2! SILTSTONE
dark gray (N 3), clayey,
laminated, 10 degree dip,
damp -

63 2-64.5" Lost core

64 5-65 9! SILTSTONE
grayish black (N 2) to
light gray (N 7), clayey,
very fine-grained,
laminated, damp

| 1 T T O O O O I T e

€5 9-70 9'-Sample
Recovered 5 0/5 0'=100%
ROD 3 6/5 0'=72%
SILTSTONE grayish black
(N 2) to light gray (N 7),
clayey, very fine-grained,
laminated, damp.

——65

-
w—
-
e
—
e
—
e—
—1
"j—
—
e
ol
——
—
_ﬁ
e
amy
—
ey
—
a—
—y
e
—
—
—
]
—

S T O T O T O I |

:
e

B O T O O W |

70 1.1 11
Remarks logged by L Pivonka & T Gulliver

Project No.

106P06222 Hydro—Search, inc.




Project: focky Flats Plant LOG OF BORING NO. u-s

Date Drilled 8/19/86, 8/28/86 Coordinates N 38866 4 E 22737 6
Boring Method Iobliow Stem Auger/NC Core Ground Surface Elevation 5844 71
eongtration r
Material Description (Bﬁi’t?:f; egmf"'
20 40 20 40
IR 1S

yp

70.9-74.5'=Sample.
Recovered 3.6/3 6'=100%
RQD 2 6/3 6'=72%

70 9-71 &' SILTSTONE
Same as above, damp

71 6-74 0 CLAYSTONE
grayish black (N 2),
s1lty, laminated, damp.

74 0-74 5! Lost core

TOTAL DEPTH 74.5!

llllllJJ][_lllllllllllllllllllllllLlllll

Ll 1 1

Remarks logged by L Pivonka & T. Gulliver

I

[ No.
ol opeaz2 Hydro-Search, Inc.




o

L__Pivonka/T _Gulliver

lden,

LOCATION
PERSONNEL

106P06222
Rocky Flats Plant

PROJECT

WELL 14-86
0 =] WELL CONSTRUCTION SUMMARY
=] LOCATION or COORDS ELEVATION GROUND LEVEL — 5844,71"
] N 38866 4" E 22737.6 TOP OF CASING —_3846.73"
10 =
=1 DRILLING SUMMARY CONSTRUCTION TIME LOG
::_ TOTAL DEPTH _Well 55 36' Hole 74 00' STARY FINISH
oty ; —— TASK
=] BoRreHOLE DiameTER 0 Q0 = 30 50" 7% I DATE | TIME | DATE [ TIME
=] 3050' - 74 00' 4 3/4" ORILLING 1986 1986
20 =] pRriLLer __Boyles Brothers Drilling Co 74" auger 8/19 | 1300 | 8/19 | 1610
o5 15865 W _5th Averue, Golden, CO NC core 8/29 | 0838 | 8/29 | 1343 '
= ' (Jim Horn, Paul Wiebe) i Reaming 9/3 0900 | 9/3 0917
= Rie 200 ég;??ng ToRte F27 VY 7 Geopuys Loseing |_— | — |_— — !
—1 girs) 000" - 30 50" Blade bit, 30 00' - | casie
- = 2400 3 3/4" 4 3/4" 5" steel 8/19_|_1625 | 8/20 | 1008
3 ] ke FLUID 000" ~ 30 50' None 2" stainless | 9/3 | 1100 | 9/3 | 1105
E:E 30,50" - 74 00' air/water mist :
i =] SURFACE CASING 3, x 33 16 steel w/locking| FILTER P_ACEMENT: 9@ :;8(5) 3/% :;(3)8 :
P = CEMENTING 9 ‘
| .d = ] WELL DESIGN CEveLcement | 9/5 | 1130 | 9/17 | 1100
=} T=H 8asis G=0LOGIC LOG _X GEOPHYSICALLOG —_ | OTHER
BE CASING STRING(S) C:CASING S=SCREEN Bentonite 9/3 | 1200 | 9/3 | 1202
= 0 00' 30.50' (I - 9/3 0925 | 9/3 1020
ﬁ: = 0 00L 39 42' C2 - Packer testing] 9/2 1100 | 9/2 1700
_od 1EE 39.42% 55 36' S| - 3" 1. 8/20 |_1008 | 8/20 | 1030
B E - _ stee
5’ :__-_: _ _ WELL DEVELOPMENT
E.'.: - - See Well Development Summary Sheet
[ 6 =] - -
==l casing c1_5" I D steel surface casing.
: =4 c2 2! 1D Sch 5, type 316 stain
% less steel, threaded
— xointad,
0 g*j SCREEN si 2" 1.D, Sch. 5 type 316 staim -
= _less steel, threaded and flush
tt::: jointed, 0 010" wire wrap screen, COMMENTS
0 25' welded bottom cap No water encountered during drilling
CENTRALIZERS _Type 304 stainless steel
[ 80 46,79' - 48 02 Top of stainless steel casing 2 (9!
FILTER MATERIAL _32—42 silica sand 38 15' - Cave from TD to 69 00'
55 36', 16-20 silica sand 55 36' - 56 85'
ceMENT __Portland Type T
90 000" - 35 40
oTHeR _3/8" bentonite pellets
35 40' - 38.15'
56 85' - 69 00’
100
HYDRO-SEARCH renoepenver CONSULTING HYDROLOGISTS-GEOLOGISTS




INDEX OF DATA

Boring No _ 15-86

Completed as well?__Yes

Data 1n File

X

X

ORIGINAI PROCFSS WASTF [ INES CLOSURF CHARACTLRIZATION REPORT

Log of Borehole
Well Construction Summaries
Well Development Summaries

Hydraulic Conductivity Test Data
and Results

Packer Test Data and Results
Water Level Data

Saturated Thickness Hvdiograph

ROCKY FLATS PLANT GOLDEN COLORADO

APPENDIX A




Project Rocky Flats Plant LOG OF BOR'NG NO. 15-86

Date Drilled 8/18/86 Coordinates N 38862.9 E 22711.3
Boring Method Hollow Stem Auger Ground Surface Elevation 5845.61

enetration éN er Other
lev | Depth esistance oﬁi nt Toste
teet] (feet) Typ Material Description (B%UINfév »e ?40 es
0 VALLEY FILL ALLUVIUM i UL

0-0 4'-Sample Recovered
0 4/0 4'=100% Medium
CLAY dark gray (N 4) top
so1l, trace granitic
pebbles, poorly sorted, ‘;7
unconsolidated, dry

0 4-5 0'-Sample

Recovered 4 0/4 6'=87%
GRAVEL dark yellowish
brown (10YR 4/2) to dusky
yellowish brown (10YR 2/2)
granitic and micaceous
pebbles and cobbles with
some clayey silt, poorly
sorted, trace of iron
stains, unconsolidated,
dry

| 1 W O I O I A

<
1

5.0-6 0'-Sample.
Recovered 1 0/1.0'=100% -
GRAVEL moderate
vellowish brown (SYR 3/4)
and pale yellowish brown
(10YR 6/2) granititc
pebbles and cobbles 1in a
sand and silt matrix,
poorly sorted,
unconsolidated, dry

6.0-8 0'-Sample.
Recovered 1.0/2 0'=50%
CLAY dark yellowish
brown (10YR 4/2) silty
clay, trace granitic
pebbles, grades to black
clay at 7 7',
unconsolidated, moast

8.0-10.5'-Sample
Recovered 2 1/2.5'=84%
GRAVEL dark yellowish
brown (10YR 4/2) granitic
pebbles 1in silty clay
matrix; poorly sorted,
unconsolidated, wet

10 5-13 0'-Sample.
Recovered 1.4/2.5'=100%

10.5-12.5" GRAVEL. dark
yellowish brown (10YR 4/2)
granitic pebbles in silty
clay matrix; poorly
sorted; unconsolidated,
wet.

S0 U U 0 O Y U T O WO 1Y WO W0 N O O O O

- ARAPAHOE FORMATION

20
)
Remarks Logged bv L Pivonka Checked by__ o sl A

P t No.




Project

Rocky Flats Plant

LOG OF BORING NO.

15-86

Date Drilled 8/18/86
Boring Method

Hollow Stem Auger

Coordinates
Ground Surface Elevation 5845.61

N 38862 9 E 22711 3

Remarks

Project No.
106P06222

Logged by L Pivonka

Hydro-Search, Inc.

engtration r ther
lev J Dfeptl; Material Description (B'I’:w:nr?:r; d~° §nt '?ects
t
feet) (feet)ITypef Log 20 40 20 40
20 TR B | R B
- 12.5-13 0'. CLAYSTONE.
- dark yellowish brown (10YR -
4/2), trace iron staining, .
- weathered, moist
- 13 0-15 5'-Sample
e Recovered 2.5/2 5'=100% ﬁ
CLAYSTONE light olive —
- gray (5Y 6/1) and dusky
— yellowish brown (10YR -
. 2/2), weathered, dry -
- 15 5-18 0'-Sample i -1
Recovered 2 5/2 5'=100% -
5 = CLAYSTONE light olaive
. gray (5Y 6/1), trace iron -
staining, weathered, dry -
- TOTAL DEPTH  18.0° —
- -
1 —
— o
——30—
o —
—
-
_J —
en— =
_ -
- -
_ -t
—
—
_ -
] -
401

Checked by _s>-R

Page

20f2




(wlden, (o

LOCATION

106P06222

PROJECT

L Pivonka

PERSONNEL

Rocky Flats Plant

WELL 15-86

WELL CONSTRUCTION SUMMARY

— 20

- 25

30

— 35

. 40

| 45

— 50

LOCATION or COORDS ELEVATION GROUND LEVEL —2845 61'
N 38862 9 E 22711.3 T0P OF CASING 5847 93"
DRILLING SUMMARY CONSTRUCTION TIME LOG
TOTAL DEPTH _Well 14 69' Hole 18 0Q' TASK START FINISH
BOREHOLE DIAMETER 75" BATE | IIME | DATE | TIME
DRILLING 1386
DRILLER __Bovles Brothers Dralling Co 2% auger 8/18 | 1405 | _8/181 1705
15865 W 5th Avenue
Golden, CO (Jim Horn)
RIG Mobile B-57 GEOPHYS LOGGING | __— — — -
BIT(S) Bull nose bait CASING
2" stainless 8/18 | 1705 8/181 1707
DRILLING FLUID None

>

SURFACE CASING 2;5‘ 5' steel w/ locking

WELL DESIGN

BASIS GEOLOGIC LOG X_ GEOPHYSICAL LOG .

CASING STRING(S) C:CASING S=SCREEN
000" _409' Cl -

FILTER PLACEMENT] _8/18 | 1707 8/18| 1720
CEMENTING 8/18 {_1725 8/18| 1730
LEVELCPMENT 8/27 11205 | 9/9 1000

OTHER
Beptopite 8/18 | 1720 | 8/18}_ 1722

4 9L 14 69' _SI -

WELL DEVELOPMENT

See Well Development Summary Sheet

CASING ¢1.2" 1D, Schh 5 tvpe 316 stain

less steel threaded and flush

jointed

SCREEN s1_2' 1D Sch 5 type 316 stainm

_less steel, threaded and flush

jointed, 0 010" wire wrap screen

0.25' welded botrom cap

CENTRALIZERS _Type 304 stainless gteel
834" -9 52!

COMMENTS

Water encountered at 6 5' duripg drilling

T f stainl steel casin .

FILTER MATERIaL 12220 silica sand

300" - 18 00'

CEMENT Portland TYIE I

000' -2 00

OTHER __3/8" bentomite pellets

200" -300

HYDRO-SEARCH renoeoenver

CONSULTING HYDROLOGISTS-GEOLOGISTS




INDEX OF DATA

Boring No _16-86

Completed as well?_Yes

Data in File

X Log of Borehole

DN Well Construction Summaries

Well Development Summares

Hydraulic Conductivity Test Data
and Results

Packer Test Data and Results
Water Level Data

Saturated Thickness Hydiogiaph
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Project Rocky Flats Plant LOG OF BOR'NG NO_ 16-86

Date Drilled 8/15/85, 8/25/86 Coordinates 1y 38759.9 E 22159 7
Boring Method Hollow Stem Auger/NC Core Ground Surface Elevation 5864,.74

Depth Salatance]| o8 ﬁﬁ:’n
ep
(teet)[Typ Material Description (Bb;;“"féﬂ 20" «0

C VALLEY FILL ALLUVIUM T 1T 11 TV 1 T

0-0 4'-Sample

Recovered 0.4/0 4'=100%
GRAVEL dark yellowish
orange (l10YR 6/6) sandy,
si1lty, and clayey, subang-
ular grains of feldspar
and quartz, poorly sorted,
unconsolidated, dry

0.4-5 0'-Sample
Recovered 4 0/4 6'=87%
CLAY dusky yellowish
brown (10YR 2/2) silty
clay, some quartzite
pebbles and cobbles,
poorly sorted, subangular
to subrounded gravel,
unconsolidated, dry to
damp

5.0-6 5'-Sample

Recovered 1.5/1.5'=100%
GRAVEL dark yellowish
brown (10YR 4/2) sandy,
s1lty and clayey, granitac
pebbles, poorly sorted,
unconsolidated, moist

-
—
-
—
=
——
e
—
-
— 5
—
———
——
e
—
pu—
p—
—
—

!
L

6.5-7 O0'-Sample.
Recovered 1 5/1.5'=100%
CLAY dark yellowish
brown (10YR 4/2), silty,
trace iron staining,
unconsolidated, damp

ARAPAHOE FORMATION

7 0-10 5'-Sample

Recovered 3 5/3 5'=100%
CLAYSTONE dark yellowish
brown (10YR 4/2), silty
trace iron staining,
laminated, weathered, dry

10.5-13.0'-Sample.
Recovered 2.5/2.5'=100%
CLAYSTONE* dark yellowish
brown (10YR 4/2); silty,
trace iron staining:
laminated, weathered, dry

13 0-18 O0'-Sample
Recovered 4 0/5 0'=80%
CLAYSTONE. dark yellowash
brown (10YR 4/2), silty,
iron stained, laminated,
weathered, dry.

Ll L L L L L L Lttt

Remarks Logged by L Pivonka & T Gulliver

Project No.

106P06222 Hydro-Search, Page | of 4




Project

Rocky Flats Plant

LOG OF BORING NO.

16-86

Date Drilled

8/15/86, 8/25/86
Boring Method Hollow Stem Auger/NC Core

Coordinates N 38759.9 E 22159 7
Ground Surface Elevation 5864 74

Depth
(teet) [T

<
©

Material Description

tration
oen' a‘iance

(Blows/inch)
20 40

=T

20 40

Other
Tests

clbe bl

AHRAREN

SRR

IMMHNMEENNEMNMHEEENNN

| S

b 35

40

18 0-23 O'-Sample
Recovered 4 3/5 0'=8B6%
CLAYSTONE medium gray (N
5), silty, laminated,
unweathered, dry

23 0-26 O0'-Sample
Recovered 3 0/3 0'=100%
CLAYSTONE medium gray (N
5), silty, trace 1iron
staining, laminated, dry
26 0-28 1'-Sample
Recovered 2 1/2.1=100%

RQD 1 9/2 1'=90%

CLAYSTONE medium gray (N
4), carbonaceous laminae,
some limonitic partings,
damp

28 1-32 8'-Sample
Recovered 4 7/4 7'=100%
RQD 4 7/4 7'=100%
CLAYSTONE medium gray (N
4), carbonaceous laminae,
some limonitic partings,
damp

32.8-34 0'-Sample
Recovered 1 2/1 2'=100%
RQD 1 2/1 2'=100%
CLAYSTONE Same as above,
damp

34.0-39 0'-Sample
Recovered 3 8/5.0'=76%
RQD 3 4/3.8'=90%

34 0-35 2! Lost core
35.2-37 0! CLAYSTONE
medium gray (N &),
carbonaceous laminae, some
limonitic partings, damp

37 0-39.0° CLAYSTONE
Same as above, damp

39 0-44.0'-Sample
Recovered 5 0/5 0'=100%
RQD 5 0/5 0'=100%.

39 0-40 1° CLAYSTONE
Same as above, damp

P

11t ]

1 ]

-

-
-

-
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Remarks

Logged by L Pivonka & T Gulliver

Project No
106P06222

P

Hydro-Search,

Checked bv

Inc.

Page 2 of 4




Project Rocky Flats Plant LOG OF BORING NO. s

‘ Date Drilied 8/15/86, 8/25/86 Coordinates N 38759 9 E 22159 7
Boring Method Hollow Stem Auger/NC Core Ground Surface Elevation 5864 74

engtration CW r'
Depth Material Description osstance oﬁ §n
(teet)[Type] L Bloys/Ine™ 20 40

) 40 1-41 4' SILTSTONE Pl LR
medium gray (N 4),
laminated; well sorted,
damp

41 4-41 9! SILTSTONE
dark gray (N 3),
laminated, well sorted,

damp

41 9-43 8 SANDSTONE
medium gray (N 5); very
fine-grained, massive,
some carbonaceous .
detritus, damp

43 8-44 0! SILTSTONE
dark gray (N 3), clayey,
laminated, damp

44 0-49 0'-Sample
Recovered 5.0/5.0'=100%
RQD 4 5/5.0°'=90%.

3 44.0-44.8'  SILTSTONE*
dark gray (N 3); clayey,

evenly laminated, damp

44.8-49 0! CLAYSTONE
dark gray (N 3),
laminated, damp

49 0-54 O'-Sample
Recovered 5 0/5 0'=100%.
RQD 4 4/5 0'=88%

I 49.0-49 6" SILTSTONE
dark gray (N 3), slightly
alcareous, laminated,
amp

49.6-51 2°' CLAYSTONE
grayish black (N 2),
si1lty, damp

51 2-52.3" SILTSTONE"*
grayaish black (N 2):
clayey, laminated; damp

52.3-54.0" SILTSTONE*
dark gray (N 3); some very
fine-grained sand (light
gray (N 7)), convolute
bedding, damp to moast.

54.0-59.0'~Sample
Recovered 1 3/5.0'=26%.

. ROD 0/1 3'=0%

Remarks Logged by L Pivonka & T Gulliver
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Project No

106P06222 Hydro—Search. Inc. Page 3 of 4




Project Rocky Flats Plant LOG OF BORING NO. s

Date Drilled 8/15/86, 8/25/86 Coordinates 1\ 33759.9 E 22159.7
Boring Method Hollow Stem Auger/NC Core Ground Surface Elevation 535864.74

Joem sanianes] ctaen

Material Description (Blows/ Inc
(feet) 20 4(’)') 20 40

) BRI LR
54 0-54.5" CLAYSTONE
medium dark gray (N 4),
massive; damp

fioet

54 5-59.0" SILTSTONE:
dark gray (N 3) and very
fine-grained light gray (N
7) sandstone, even
interlaminated, damp

59 0-64.0'-Sample.
Recovered 5 0/5 0'=100%
RQD 2 5/5.0'=50%. -

59.2-60 7! SILTSTONE
medium gray (N 5), clayey:
laminated, damp

60 7-61.4" CLAYSTONE
grayish black (N 2),
laminated, damp

61.4-64.0" CLAYSTONE
medium gray (N S5), silty,
laminated, damp

NN NN

TOTAL DEPTH 64.0'

Ll

Ll 1t 11

i 11111

80 ) N
Remarks Logged by L Pivonka & T Gulliver
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Prolect e Hydro-Search, Inc. Page 4 of 4




LOCATION

Golden, CO
PERSONNEL __ L. Pivonka/T, Gulliver

106P06222
Rocky Flats Plant

PROJECT

INMHK
N

1 R
"

1
,|

WELL 16-86

WELL CONSTRUCTION SUMMARY

HHI
MR

NN NN NN NN [AHHMHANNN
lllllIl'l'l'l'l'lllllllll'l'l l'J'I'l'J'lllil'lllI
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g
%
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o
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%
%
o
/
%
%
/

. 70

LOCATION or COORDS ELEVATION GROUND LEVEL 2864,74°
N 38759 9 E 22159 7 TOP OF CASING 5866 60'

DRILLING SUMMARY CONSTRUCTION TIME LOG

TOTAL DEPTH Well 45.%' Hole 64 OO' TASK MI M

BOREHOLE DIAMETER 0 00' — 26 00" 74" DATE | TIME | DATE | TIME

26 00'—45 00' 4 3/4" 45 00'-64.00' 3 7/8'| pRILLING 1986 1986

oriLLER —Boyles Brothers Dralling Co, | Zil' auger 8/15 | 1330 |8/15 | 1530

15865 W 5th Averme, Golden, CO NC core 8/25 | 0920 | 8/25 {1200

Jim Horne, Paul Wiebe Reamning 8/27 | 1700 | 8/27 1725

Rig 0 00'-26 00' BS57, 26,00'-64 00' | GEOPHYS. LOGGING.|__— — — —

BiT(s) 0:00'-26.00" Blade bat' °t118 CASING

e () ) tric 5" stee] 8/18 | 0007 | 8/18 1110

DRILLING FLUID 0.00'~26,00" None 2" stajnless | 8/28 | 1012 | 8/28 |1014

26.00'-64 00' air/water mist

SURFACE CASINGD' x 28 55"steel w/ lock- | FLTER PLACEMENT] _8/28 | 1018 | 8/28 11030

_ =2 Lol CEMEMNTING 8/28 | 1130 | 8/28 |1135
{ WELL DESIGN ceveELopmenT | 9/2 | 1725 | 9/18 | 1240

BASIS GEOLOGIC LOG _X. GEOPHYSICAL LOG — | OTHER

CASING STRINGIS) C:CASING S=SCREEN Bentonite 8/28 | 1040 | 8/28 | 1041
0 00' 26 00' Ci - 8/28 | 0945 | 8/28 | 0948
0.00' ~ 39.06' C2 - W 8/27 | 0900 | 8/27 |.1645
39 06' — 45 06' S| - Spgencing 8/18 | 0918 | 8/18 | 0938

WELL DEVELOPMENT

See Well Developrent Summary Sheet

4 casing ¢1 3" L.D_steel surface casin

c2 2" I.D , Sch 5, Type 316 stain—
less steel, threaded and flush

jo1nted

SCREEN si 2" I.D, Sch 5, Type 316 stain-

less steel, threaded and flush
1ointed, 0 010" wire wrap screen
0 25' welded bottom cap

COMMENTS:-

No water encountered during drilling

CENTRALIZERS Type 304 stainless steel

40 49' - 41 73"

Top of stainless steel casing 1.86'

FILTER MATERIAL 3242 a sand

NC core 26 00' — 64 00'

37.65' - 45.06'

ceMeNT Portland Type T

Reamed from 26.00' - 45 00'

0 00' - 35.25'
OTHER __3/8" bentonite pellets
35 25' - 37 65!
45,06 - 47,15"

10-20 silica sand 47.15' - 64 00'

HYDRO-SEARCH renoeoenver

CONSULTING HYDROLOGISTS-GEOLOGISTS




INDEX OF DATA

Boring No _ 17-86

Completed as well?__Yes

Data 1n File

X Log of Borehole

X Well Construction Summaries

Well Development Summaries

Hydraulic Conductivity Test Data

’ and Results

Packer Test Data and Results
Water Level Data

Saturated Thickness Hvdiogiaph

ORIGINAI PROCESS WASTF LINES CLOSURF CHARACTERIZATION REPORT
ROCKY FLATS PLANT GOLDEN COLORADO APPENDIX A




Project

Rocky Flats Plant

LOG OF BORING NO.

17-86

Date Drilled 8/14/86

Boring Method

Hollow Stem Auger

Coordinates y 38752.3 E 22141.7

Ground Surface Elevation

5865.26

lev
feet

DepthiSs
(feet)

e Ceng e

0

-
n——
wd
e
—
e
—
wm——
—
—
—
—
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em——
-
um—
i
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!
|
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Oa

%
/ °.°°o°
D 00
/ S

d:oo
QO

d

Material Description

Eenetratlon
esistance

(Blows/Inch)
20 40

ET

20 40

VALLEY FILL ALLUVIUM

0-0.5'-Sample.
Recovered 0 5/0.5'=100%
CLAY grayish orange
(10YR 7/4), silty and
sandy, trace granitic
pebbles (subangular),
poorly sorted,
unconsolidated, dry

Remarks

0.5-5 0'-Sample
Recovered 3 5/4 5'=88%.
GRAVEL dusky yellowish
brown (10YR 2/2), granitic
pebbles and cobbles
1nterbedded with silty
clay stringers,
approximately 3% 1iron
staining i1n gravel
stringers, poorly sorted:
unconsolidated, damp.

S 0-8 0'-Sample.
Recovered 3 0/3 0'=100%
GRAVEL* dark yellowish
brown (10YR 4/2),
interbedded granitaic
pebbles, sand, si1lt and
clay., poorly sorted,
subangular, wet.

8 0-13 0'-Sample

Recovered 2 0/5.0'=40%

8 0-12 S' GRAVEL dark

yellowish brown (10YR 4/2)

and dark yellowish orange

(10YR 6/6) granatic

pebbles and cobbles; sandy

and silty; poorly sorted,

unconsolidated; wet.
ARAPAHOE FORMATION

12.5-13 0'. CLAYSTONE

13 0-16 O'-Sample.
Recovered 2.8/3 0'=93%.
CLAYSTONE. Dusky
yellowish brown (10YR 2/2)
and dark yellowish orange
(10YR 6/6), silty:
consolidated; weathered,
moist

16 0-19 2'~ Sample
Recovered 1.8/3.2'=56%.
CLAYSTONE dark yellowish
brown (10YR 4/2), 10% iron
staining, consolidated;

L.

LI

TOTAL DEPTH: 19.2°'

logged bv L Pivorka
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(olden, (O

I

LOCATION

106P06222

PROJECT

Pivonka

PERSONNEL

Rocky Flats Plant

—10

15

LTI PO

ASANIALLY mm—t

WELL 17-86

WELL CONSTRUCTION SUMMARY

LOCATION or COORDS

N\ 38752 3 E 22141 7

ELEVATION GROUND LEVEL 2865 26
ot
ToP OF casiNGg 2866 55

HHERABRRHRR )

M

DRILLING SUMMARY
TOTAL DEPTH _Well 13 98" Hole

19 20"

Ln

BOREHOLE DIAMETER Pl

DRILLER _Boyles Brothers Dralling Co.

15865 W 5th Avenue

CONSTRUCTION TIME LOG

START FINISH
TAsK
pate | TME | pate | TimMe
DRILLING 1986 1986
X" anper 8/14 10931 g8/18 1020

Golden, CO (Jim Horn)

RIG Mobile B-57 GEOPHYS LOGGING |__— — — —
BIT(S) Bull nose bit CASING

2" stainless |.8/15 | 1037 |_8/15 |_l040
DRILLING FLUID None

>

SURFACE CASING D' x 5' steel w/ locking
RET)

.20

=25

- 30

- 35

— 40

45

- 50

WELL DESIGN

BASIS GEOLOGIC LOG X GEOPHYSICAL LOG —
CASING STRING(S) C=CASING S=SCREEN

000" 373" ClI -

FILTER P_ACEMENTY _8/15 | 1040 |_8/15 | _1036

CEMEMTING 8/15 | 1100 8/15 | 1110
LEVELCPMENT 9/2 1550 9/22 | 0920
OTHER

Bentonite 8/15 | 1058 8/15 1 1100

8/15 |_1025 8/15 | 1040

3,73 13.98"' S| -

WELL DEVELOPMENT

See Well Development Summary Sheet

GCASING CI 2" I D Sch 5 tvpe 316 stain-

less steel threaded and flusn

jointed

SCREEN st 2" 1D Sch 5 type 316 stain—

less steel, threaded and flush

1o1nted, 0 010" wire wrapped

screen, 0 25' welded bottom cap

COMMENTS

Water encountered at 4 8' during dralling

CENTRALIZERS _ Lype 304 stainless steel

797' =909

Top of stainless steel casing 1.29'

FILTER MATERIaL 10720 s1ilica sand

Cave from TD to 15 25'

2 50' - 14 00'

ceEMENT _Portland Tvpe T

000" -2 00

OTHER _3/8" bentonite pellets

200" - 250!

4 00" - 15.25'

HYDRO-SEARCH renoepenver

CONSULTING HYDROLOGISTS-GEOLOGISTS




INDEX OF DATA

Boring No _ 18-86

Completed as well?_Yes

Data 1n File
X Log of Borehole

X Well Construction Summartes

Well Development Summaries

Hydraulic Conductivity Test Data

. and Results

Packer Test Data and Results
Water Level Data

Saturated Thickness Hvdiograph

ORIGINAI PROCESS WASTF 1 INES CLOSURF CHARACTERIZATION REPORT
ROCKY FLATS PLANT GOLDEN COLORADO APPENDIX A




Project

Rockv Flats Plant

LOG OF BORING NO. s

Boring Method

Date Drilled 3/21/386 to 8/22/86

Hollow Stem Auger

Coordinates N 38532.4
Ground Surface Elevation 5882.82

E 22729.8

enetration JNater Other
lev | Depth esistance oﬁl nt
teet) (feet) Material Description (Blows/ Inch) ? Tests
20 40 20 40

0

ARTIFICALFILL

0-0 6'-Sample

Recovered 0 6/0 6'=100%
GRAVEL paleyellowish
brown (10YR6/2), granite
and quartzite sandy
gravel, poorly sorted,
unconsolidated,dry

0 6-5 0'-Sample
Recovered 3 4/4 4'=77%
CLAY moderateyellowlsh
brown (10YR 5/4) and dark

yellowish brown (10YR
4/2), s.lty, tracegray
mlcaceous quartzite
cobbles, poorly sorted,
hard, damp

5 0-8 0O'-Sample
Recovered 0 0/3 0'=0%

ARAPAHOE FORMATION

8 0~-10 5'~-Sample
Recovered2 5/2 5'=100%
CLAYSTONE mediumlight
gray (N6) tograyish
black (N2) withdark
yellowish orange (10YR

Remarks

6/6) mottling, sandy,
sandy 1ron stained
intervals from8 0-8 2!
and9 5-10 3', dry

TOTALDEPTH 10 5'

L

Logged bv L Pivonka

I Project No.
Hydro-Search, Inc.

Checked bv
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(olden, CO
L_Pivonka

LOCATION
PERSONNEL

Rocky Flats Plant

106P06222

PROJECT

= WELL 18-86
0
Z 2 WELL CONSTRUCTION SUMMARY
%é’ :'__: LOCATION or COORDS ELEVATION GROUND LEVEL 5882 82:
%z = _ N\ 38532 4 E 22729.8 TOP OF CASING 0885 49
N =
2 =] DRILLING SUMMARY CONSTRUCTION TIME LOG f
_3 ¢
=1 toraL pepTh Well 7 50" Hole 10 50! ASK START famse
o ] BOREHOLE DIAMETER 74 — DATE | TIME | DATE | TIME .
: =] DRILLING 1986 1986
SR :.-_9 DRILLER __Boyles Brothers Drilling Co 75" auger 8/21 (0937 | _8/21 | 1023
= 15865 W_5th Avenue
i= = Golden, CO (Jim Horn)
SN Ris Mobile B=57 GEOPHYS LOGGING |_— - —~ —
= =1 BIT(S) Bull nose bit CASING
» \é =] 2" stainless | 8/26 | 0836 |_8/26 |_0837
=] ] omiLuing FLup None _
=f 4 |
E E: SURFACE CASING 2" x 5' steel w/ locking FILTER P_ACEMENTY _8/26 | 0837 8/26 | 0840 |
1 = a CEMENTING 8/26 | 0842 |_8/26 | 0846
8 | WELL DESIGN LEVELCPMENT °/3 | 1015 |_9/3 |_1015 |
=] BASIS GEOLOGIC LOG_X. GEOPHYSICALLOG __ | OTHER '
o4 % 4] CASING STRING(S) C=CASING S:SCREEN Bentonite 8/26 | 0840 | 8/26 | 0842
e o I N A - 8/26 | 083 |_8/26| 0835
fﬁ%; 374'- 750" Sl -
—-]O o‘%ﬁi%ﬁo?‘:: - -
¥  dex - -
- _ WELL DEVELOPMENT
1o - - See Well Development Summary Sheet
casing ci12" 1D Sen S type 316 stain-
tess steel threaded and flusn
jo1nced,
14 SCREEN st 2" 1.D. Sch, 5 type 316 stain-
Jless steel, threaded and flush
—Jointed, 0,010" wire wrap screen) COMMENTS
0 25' welded bottom cap No w. er ring drallin
CENTRALIZERS Tvpe 304 stainless steel
- 16 48 - 601 _Top of stamless steel casang 2 67'
FILTER tATERIAL 3242 silica sand
300'-800
CeMENT __Portland Type T
s 000' - 200
OTHER _3/8" Bentonite Pellets
200" - 300
8 00' — 10 50’
- 20
HYDRO-SEARCH renoeoenver CONSULTING HYDROLOGISTS-GEOLOGISTS




INDEX OF DATA

Boring No _ 19-86

Completed as well?__Yes

Data 1n File

X Log of Borehole

X Well Construction Summaries

Well Development Summaries

Hydraulic Conductivity Test Data

‘ and Results

Packer Test Data and Results
Water Level Data

Saturated Thickness Hydiogiaph

ORIGINAL PROCESS WASTF 1 INES CLOSURF CHARACTERIZATION REPORT
ROCKY FLATS PLANT GOLDEN COLORADO APPENDIX A




Project

Rocky Flats

Plant

LOG OF BORING NO.

19-86

Date Drilled 9/11/86
Boring Method

Hollow Stem Auger

Coordinates N 37941.8 E 20194 7
Ground Surface Elevation 5931.22

IevJ
feet

DepthLar%mm:
(feet)[Typef Log

-

Material Description

enegtration

esistance C?Xfﬁr'n

(Blows/Inch)
20 40 20 40

Other
Tests

0

=

VALLEY FILLALLUVIUM

0-4 5'-Sample Recovered
3 8/4 5'=84%

0-1 7' CLAY duskybrown
(5YR2/2), gravelly,
poorly sorted, angular,
unconsolidated, dry

1 7-4 5' CLAY olive
gray (5Y3/2), some
granite and quartzite

pebbles, poorly sorted,
\flrm, damp

4 5-6 5'-Sample
Recoveredl 3/2 0'=65%
GRAVEL darkyellowash

NI

N\

brown (10YR2/2) toolive
gray (5Y¥3/2), some sand,
silt and clay, poorly
sorted, subrounded,
unconsolidated, moist to
wet

6 5-11 S'-Sample
Recovered 1.0/5 0'=20%
GRAVEL Same as above,
grayishblack (N2) from
7 5-8 0', wet.

NN

ARAPAHOE FORMATION

11 5-16 5'-Sample
Recovered 5 0/5 0'=100%
CLAYSTONE paleolave
(10Y 6/2) to light olive
gray (10Y5/2), silty,
consolidated, wet

—
o—

—

20

Remarks

TOTALDEPTH 16 5'

Logged by

T Marphv

bt ol

\V4

Checked by s A ;.4.-“‘

P t No.
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LOCATION

106P06222

PROJECT

Murphy

PERSONNEL

Rocky Flats Plant
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LOCATION or COORDS

N 37941 8 E 20194 7

NN NI

WELL 19~-86

WELL CONSTRUCTION SUMMARY

ELEVATION GROUND LEVEL —.2931 22

ToP OF casiNG 2932 08"

“/A 4 DRILLING SUMMARY CONSTRUCTION TIME LOG
1 ToraL oepTh _Well 12 25" Hole 16 50' ask START FINISH
=] BOREHOLE DIAMETER 7" E— DATE | TIME pg%%g TIME
] DRILLING 1986 !
=4 DRILLER _Boyles Brothers Drilling Co 75" auger | 9/11 | 0907 |9/11 1051
] 15865 W 5th avenue
=] Golden, CO (Dave Jarvie)
RIG Mobile B-57 GEOPHYS LOGGING | __— - — —
BIT(S) B CASING
2" stainless | 9/11 | 1150 | 8/} 1155
DRILLING FLUID None S
SURFACE CASING 3" % «' steel w/ locking | FILTER PLACEMENTY 9/} | 1155 | 9/11 1336
~aD ~ -~
9/11 | 1450 | 9/11 1455
CEMEMTING
-]
o] WELL DESIGN LEVELCPMENT 9/16 | 1340 | 9/37 |_1435
-' BASIS GEOLOGIC LOG _X_ GEOPHYSICALLOG ___ | OTHER
V4  CcASING STRING(S) C:CASING S=SCREEN Bentonite 9/11 | 1360 | 9/11 §_ 1342
b] 00" 300" _Cl - °/11 | 1145 | 9/11 1150
°Q 300 — 1225' 8l -
¢ - -
o - !
A _ - WELL DEVELOPMENT
’C .

casing ci1_2" I D Sch 5 type 316 stain-

See Well Development Summary Sheet

less steel threaded and flush

jo1nted

SCREEN 512" 1.D. Sch. 5 type 316 stain-

-less steel, threaded and flush

0 25" welded bottom cap

CENTRALIZERS Type 304 stainless steel
6.88' — 8.13"

jointed, O 010" yire wrap screen

COMMENTS
Water encountered at 7 5' during drilling

_Top of stainjess steel casing 0.86'

FILTER MATERIAL 32742 silica sand

2 50' - 12 50°

ceMeNT _Portland Type I

000 -2 10
OTHER _3/8" bentonite pellets
2 10" - 2 50

12.50" = 16 50°

HYDRO-SEARCH renoepenver

CONSULTING HYDROLOGISTS-GEOLOGISTS




INDEX OF DATA

Boring No __20-86

Completed as well?__Yes

Data 1n File

X Log of Borehole

X  Well Construction Summaries

Well Development Summaries

Hydraulic Conductivity Test Data
and Results

Packer Test Data and Results
Water Level Data

Saturated Thickness Hydiogiraph

ORIGINAL PROCESS WASTF I INES CLOSURF CHARACTERIZATION REPORT
ROCKY FLATS PLANT GOLDEN COLORADO

APPENDIX A




Project

Rocky Flats Plant

LOG OF BORING NO. 24

Date Drilled 9/4/86
Boring Method

Hollow Stem Auger

Coordinates N 38110.3 E 21253.7

|evJDepth SarmolaGran
feet) (feet)[Type] Log

Material Description

anetration
esistance

(Biows/ inch)
20 40

Ground Surface Elevation 5960.47
*

e

20 40

0 / i

—
ommamng
—
o
——
——
-
—
—1
o
o=
—
———
——
o—
—
—
o—
——

Remarks

Project No.
106P06222

ARTIFICIALFILL

0-2 0'-Sample
Recoveredl 7/2 0'=85%
SAND grayish orange
(10YR7/4) todark
yellowish orange (10YR
6/6) fine- to coarse
grained sand, some
granitic pebbles and
cobbles, fragments of
mediumgray (N5)
claystone, no apparent
bedding, poorly sorted,
unconsolidated, dry -

LR

2 0-4 O'-Sample
Recovered2 0/2 0'=100%
GRAVEL darkyellowash
orande (10YR 6/6) granite
and quartzite pebbles and
cobbles, some very
fine-grained sand,
slightly calcareous, no
bedding evident, poorly
sorted, unconsolidated,

ary

4 0-6 5'=-Sample
Recovered 0 3/2 5'=12%
GRAVEL darkyellowish
orange (10YR6/6) granitic
pebbles and cobbles, some
fine-grained sand, poorly
sorted, unconsolidated,
dry

6 5-7 5'-Sample
Recovered 0/1.0'=0%
BOULDER drilledout
large quartzite boulder

7 5-12 5'-Sample
Recovered 0 1/5 0'=2%
7 5-10 0'-Cuttings
CEMENT RUBBLE, dry

ARAPAHOE FORMATION

12 5-17 5'-Sample
Recovered 5 0/5 0'=100%

12 5-14 8' CLAYSTONE
dark yellowish orange
(10YR6/6), s1lty, damp

logged by T Murphy

Hydro-Search,

LR

Ll 1111

| 1 |

L1 11

I T O O O |

| W O O T O W

|

Page | of 2




Project:

Rocky Flats Plant

LOG OF BORING NO. 2

Boring Method

Date Drilled 9/4/86

Hollow Stem Auger

Coordinates N 38110.3 E 21253.7
Ground Surface Elevation 5960.47

lev | Depth
teet) (feet)[Typ

Material Description

20

Pelstance cygﬁﬁﬁt

(Blows/ Inch)

40 20 40

Other
Tests

20

14 8~-17 5' CLAYSTONE
greenishgray (5GY 6/1) to
darkgray (N3), some
black (N1) organac
fragments, interbedded
sand layers consisting of

medium to fine~grained
sand and s11lty sand well
sorted, damp

17 5-22 5'-Sample
Recovered 4 5/4 5'=100%
CLAYSTONE medium
brownishgray (5YR4/4% to
olivegray (5Y4/1),
silty, firm, damp

TOTALDEPTH 22 5!

Remarks

Project No.
106P06222

Logged by T Murphy

Hydro-Search, Inc.

| 'SR

Checked by

AN

1

| O

Ll 1.

||

I T Y T T O Y O |
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|




(olden, (O

LOCATION

106P06222

PROJECT

Murphy

1

PERSONNEL

Rocky Flats Plant

WELL 20-86
- ° WELL CONSTRUCTION SUMMARY
> 7 LOCATION or COORDS ELEVATION GROUND LEVEL —2960 47°
: \ 38110 3 E 21253 7 TOP OF CASING 2962 12"
—_— o
L s [ =] |
i=i P’ DRILLING SUMMARY CONSTRUCTION TiME LOG
= ‘4
= 70 TOTAL pEPTH Mell 10 55' EHole 22 00 asK START FINISH
L =kJO| BOREHOLE DIAMETER 71" - DATE | TIME | DATE | TIME
N’g (=X DRILLING 1986 !
10 = “ps- DRILLER __Bovles Brothers Drilling Co 74" auper 9/4 1429 | 9/4 1530
= Z 15865 W_ 5th Avenue
. ) d Golden, CO (Dave Jarvie)
S — [T Mobile B-57 GEOPHYS LOGGING |_— |_— | — —
] siT(s) —Clay bit CASING
15 == 2" stainless | 9/4 | 1722 | 9/4 1724
. [E=] ORILLING FLUID None
::E SURFACE CASING 3" x 4' steel w/ locking FILTER P_LACEMENT] _9/4 1724 1 9/4 1730
] can
] CEMEMTING 9/5 1020_19/5 1033
20 | WELL DESIGN ceveLoPmenT | 9412 | 1307 | 9/12_ | 1307
:Ef BASIS GEOLOGIC LOG _X_ GEOPHYSICAL LOG ___ | OTHER
-1 CASING STRING(S) C:CASING S=SCREEN _Bentomite | 9/4 1730 | 9/4 1731
0 00’ 4 21" _Ci - 9/4 LIS_QLA
4 21'—= 10 55" S| -
25 - -
- ~ WELL DEVELOPMENT
- 10 - - See Well Development Summary Sheet
CASING CI_2" 1.0, Sch, 5 type 316 stain-
less steel threaded and flush
1o1nted
|35 SCREEN s1 2" L.D, Sch. S tvpe 316 stain-
-Lesgs steel, threaded and flush
jointed, O 010" wire wrap screen COMMENTS
0 25' welded bottom cap No water encountered during drilling
CENTRALIZERS Type 304 stainless steel
|40 662' -7 77" Top of stainless_steel casing 1 65'
FILTER MATERIAL _32-42 silica sand Cave from TD to 19,20'
300 - 1100
CeMENT __Portland Type I
45 000" - 200
OTHER 3/8" bentonite pellets
2 00' -3 00
19.20" - 11,00"
r_SO
HYDRO-SEARCH renoeoenver CONSULTING HYDROLOGISTS-GEOLOGISTS




INDEX OF DATA

Boring No _21-86

Completed as well?__Yes

Data 1n File

X

X

ORIGINAL PROCESS WASTF T INES CLOSURF CHARACTERIZATION REPORT

Log of Borehole
Well Construction Summaries
Well Development Summaries

Hydraulic Conductivity Test Data
and Results

Packer Test Data and Results
Water Level Data

Saturated Thickness Hvdiogiaph

ROCKY FLATS PLANT GOLDEN COLORADO

APPENDIX A




Project

Rocky Flats Plant

LOG OF BORING NO.

Date Drilied
Boring Method

11/10/86 - 11/14/86
Hollow Stem Auger/NC Core

Coordinates M 37909 8 E 19399 1
Ground Surface Elevation 5991 11°

Depth
(feet)

—
<
0
D

Material Description

%enetratlon
esistance

(Blows/Foot)
20 40

=T

20 40

v

IIIIIITIW

TII

N SR SRR

20

ROCKY FLATS ALLUVIUM

0 0-4.0'-Sample

Recovered 0 0/4.0'=0%

CLAY moderate brown

(5YR 4/4), abundant sand,
fine to coarse gravels and
small cecbbles, moist

4,.0-8.0'-Sample

Recovered 0.8/4 0'=20%
CLAY moderate brown -
(5YR 4/4) to light brown
(5YR 5/6), fine to medium-
grained sand, some medium
to coarse gravel, trace of
small cobbles, moist

8 0-10.5'=-Sample

Recovered 0 7/2.5'=28%
CLAY same as above with
some dusky yellowish brown
(10YR 2/2) top soil,
disturbed: moaist.

10.5-13.0'-Sample
Recovered 0.8/2 5'=32%
CLAY. moderate brown
(SYR 4/4), sand, gravel
and small cobbles; moist

13,0-15.0'-Sample.
Recovered 0.7/2.0'=35%.
CLAY: same as above; moist.

ARAPAHOE FORMATION

15.,0~-20.5'-Sample.
Recovered 4 5/5.5'=82%.
CLAYSTONE* dark yellowish
orange (l0YR 6/6); mica-
ceous clay with trace of
fine gravel and some sand-
rich intervals, moist.

o

1

LR

IS T T O O B

|

|

Remarks

Project No
106P06222




Froject Rocky Flats Plant LOG OF BORING NO. s

Date Drilied 11/10/86 - 11/14/86 Coordinates N 37909 8 E 19399 1
‘ Boring Method Hollow Stem Auger/NC Core Ground Surface Elevation 5991 171

enetration cwzer Other
tance ontent
Elev [()feptt?T rag Material Description (B?:wss/Foot) (x5 Tests
(feet) (teet)[Type| Log 20 40 20 40

= T 11 T T 1T 11

- 20 5-23.0'-Sample
Recovered 2 5/2 5'=100%
CLAYSTONE dark yellowish
orange (10YR 6/6), light
olive gray (5Y 6/1),
greasy, micaceous, trace
of fine-grained sand,
moist.

—

L1111

]

\

23 0-25 5'=Sample
Recovered 2.0/2.5=80% =
CLAYSTONE same as above
except trace of rounded
coarse white sandstone _ =
gravel and rounded quartz-
ite gravel, moist

25 5'-28,.0'-Sample -
Recovered 2.1/2 5'=84% —
CLAYSTONE: dark yellowish

orange (10YR 6/6) to laght -
olive gray (5Y 6/1),
greasy claystone with
trace of some fine sand =
intermixed clay; moist.

28 0-30.5'~Sample.
Recovered 2.1/2.5'=84%
CLAYSTONE*® same as above:;
damp

!
AN AR

= 30.5-32.5'~-Sample.

— Recovered 2 0/2.0'=100%
B SANDSTONE 1light olive
—

————1 gray (5Y 6/1): dark yellow-
-] 1ish orange (10YR 6/6): some
clay and trance of MnO
partings; moist.

I T |

|‘|||;|;H
| |

N
|
|

_____ 32,.5-35.0'-Sample.

| 35— ENE Recovered 2.5/2.5'=100%.
CLAYSTONE: dark yellowish
orange (10YR 6/6) to light
— olive gray (5Y 6/1); some
fine-grained sand; inter- =
bedded, 30% sand; moist.

]

L

35.0-40.0'-Sample. -
Recovered 5.0/5.0'=100% —_
—_— SANDSTONE: dark yellowish

orange (10YR 6/6) to light -
1 olive gray (S5Y 6/1), clay —
— bearing fine-grained;

varying amounts of clay -
40 ] up to 30%; wet. 1 1 11 1 1 1 1.1

Remarks logged by L Pivonka Checked by :ﬁ

Project No

106P06222 Hydro-Search, Inc. Page 2 of 4




Project

Rocky Flats Plant

LOG OF BORING NO.

21-86

Date Drilled
Boring Method

11/10/86 - 11/14/86
Hollow Stem Auger/NC Core

Coordinates 37909 8 E 19399 |
Ground Surface Elevation 5991 11°

Elev | Depth
(feet)] (feet){Typ

Log

Material Description

%ene!rauon
esistance

(Blows/Foot)
20 40

2

20 40

Other
Tests

<0

—

|

L

60

40 0-45 0'-Sample
Recovered 5 0/5 0'=100%
SANDSTONE medium dark
gray (N 4/0), clay-rach,
up to 35% clay, fine-
grained, moist to wet

45.0-50.0'~-Sample .
Recovered 5.0/5 0'=100%
SANDSTONE same as above
but less clay (< 20%),
trace of organic carbon
fossils; moist to wet

50.0-55.0'-Sample
Recovered 4.2/5 0'=84%
SANDSTONE° medium dark
gray (N 4/0), fine-grained:
15% clay/silt content,
trace charcoal wood
fossils; moist to wet

55.0-60.0'-Sanmple.
Recovered 5.0/5.0'=100%
SANDSTONE: same as above
but more clay-rich
(20-30%); moist to wet.

T

)|

T 11

J

R

W O

| .

L

Ll

I I |

) I T N T |

|

lllll_1

Remarks

logged by L Pivonka

Checked by

5&3&&’)

Project No
106P06222

Hydro—-Search, Inc.

Page 3 of 4




\ Rocky Flats Plant LOG OF BORING NO

Date Drilled 11/10/86 - 11/14/86 Coordinates N 37909 8 E 19399 1
Boring Method Hollow Stem Auger/NC Core Ground Surface Elevation 5991 11°'

| enetration aVa er
| Depth Mat 1D i esistance OP ?nt
| (feet){Type] Log aterial Description (Blogvg/F%oot) 20 40

60 LR 1SR SR
‘ 60.0-65.0'-Sample.
Recovered 5.0/5 0'=100%
SANDSTONE. medium dark
gray (N 4/0), fine-grained
with clay interlaminae:;
some CaCO; in the lower
3.0'; moist to wet

| [ T S O O B O |

65.0-67.0'-Sample.
Recovered 2.0/2.0'=100%
SANDSTONE medium dark
gray (N 4/0); fine-grained;
increasing clay content
downward to 50%; dlay at
bottom (moist to wet).

|

67.0-69.5'~-Sample.
Recovered 2.5/2.5'=100%.
CLAYSTONE medium dark
Jgray (N 4/0), fine-grained
sandstone interlaminae,
some leaf fossils and
trace grayish orange

(10YR 7/4) mottles; moist
to wet

69 5-73 O'~-Sample
Recovered 3.5/3 5'=100%
SANDY CLAYSTONE medium
dark gray (N 4/0); up to
50% fine-grained sand
intermixed:; moist

73.0-78.0'~-Sample
Recovered 5.0/5 0'=100%.
CLAYSTONE: medium dark
gray (N 4/0), some fine-
grained sand; trace gray-
ish orange (10YR 7/4)
mottles; moist.

TOTAL DEPTH. 78.0'
80

Remarks logged by L Pivonka

Project No

106P06222 Hydro—Search,




Rocky Flats Plant

L, Pivonka

LOCATION
PERSONNEL

106P06222

PROJECT

-0

NN

AR
OUINANANNNNNANNRNAN
_—

NN

~10

~20

ANNANNNNANY

WELL 21-86

WELL CONSTRUCTION SUMMARY

LOCATION or COORDS
N 37909 8 L 10399.1

5991 11°
5993 21!

ELEVATION GROUND LEVEL
TOP OF CASING

NN
NI
NN

RN

Rl

LR NN NN NN NN RN RN N N N RN RN NN RN RN R NN RN RN NN RN RNANAY]

30

—40

50

JAY

- 60

[

—70

—-80

- 90

=100

—| DRILLING SUMMARY

CONSTRUCTION TIME LOG

\/

ToTAL DEPTH Well 67 25' pole 78 00 raSK START EiNiSH
BOREWOLE DIaMeTER 0.00' - 30 50' 74" - RATE | TIME | DATE | TIME
30 50" - 78 00' 4 3/4" DRILLING 1986 1986
DRILLER __Bovles Brothers Drilling Co 75" aueer 11710 (_1105_[il/11 14 14
15865 W 5th Avenue NC Core 11/13 1400 111/14 1150
Golden, CO (Jim Horn) Reaming 11/17 1445 |11/18 0943
RIG Mobile B-57 GEOPHYS LOGGING | _— = | = —
BiT(s) —— Q.00 - 30.50', Blade bit | CASING
30 50' - 78 00' (Coring bit 5" steel /1) 1416 111/ 1453
DRILLING FLUID __None 2" stainless 11/18 1053 |11/18 0943
SURFACE CASING _3'' x 31 53' steel w/ lock-| FILTER PLACEMENT{ L1/18 [ 1047 [11/18 | 1is4
wELLDESION CEMENTING 1]12189 ol 1”8 —
CEVELCPMENT /25 | _0945
BASIS GEOLOGIC LOG _X GEOPHYSICAL LOG — | OTHER
CASING STRINGIS) C=CASING S=SCREEN Bentomate | 11/18 ) 1144 [11/18 | 115
0 00' 29 93' C1 - 11/18 | 1037 | 11/18 1047
QO00'= 3500' - Packer Testing | 11/17 | 1125 } 11/17 1426
35 00'—~ 67 24' S} -

WELL DEVELOPMENT
See Well Development Simmary Sheet

casiNg ci1_S" 1D steel surf
c2 2" 1D Sch 5 type 316 staimr

less steel, threaded and flush

~Jointed

SCREEN 1.2 1D Sch 5 type 316 stain
less steel, threaded and flugh
jointed, 0.010" wire wrapped
screen, 0.25' welded bottom cap

CENTRALIZERS —Type 304 stainless steel

COMMENTS

No water encountered during drilling

49 84' ~ 51 06’

Top of stainless steel casing 2 10'

FILTER MATERIAL 3242 salica sand

3.Q0" - 68.00°

CEMENT .Portland Type I

0.00' - 32.00'
OTHER 3/8" bentonite pellets
32 00' - 3% '
68 00' - 78 00'

HYDRO-SEARCH renoeoenver

CONSULTING HYDROLOGISTS-GEOLOGISTS |



INDEX OF DATA

Boring No 22-86

Completed as well? Yes

Data 1n File

X

X

ORIGINAL PROCESS WASTF 1 INES CLOSURF CHARACTERIZATION REPORT

Log of Borehole
Well Construction Summaries
Well Development Summaries

Hydraulic Conductivity Test Data
and Results

Packer Test Data and Results
Water Level Data

Saturated Thickness Hvdiogiaph

ROCKY FLATS PLANT GOLDEN COLORADO

APPENDIX A




Project Rocky Flats Plant LOG OF BOR'NG NO. 2»-s

Date Driled 9/8/86 Coordinates N 37734 9 E 21307.7
Boring Method Hollow Stem Auger Ground Surface Elevation 5976.81
| enetration CW er Other
lev | DepthBarpdGraphid esistance oﬁ nt Tests
feet] (feet)fTypel Log Material Description (Blows/ inch) ?
20 40 20 40
0] — T 7 11 BRI
1 il ROCKY FLATS ALLUVIUM -
- '_'5 ] 0-3 0'-Sample -
- = - Recoveredl 3/3.0'=43% -
—- s CLAY grayishbrown (5YR -
- = q 3/2) todusky brown (5YR
— = - 3/2), some quartzite -
- ] pebbles, poorly sorted, _
- — -‘j‘ soft, unconsolidated:; wet
- g -
- = 2 -
i — .
— —= -
N Ad)) 3 0-5 0'-Sample -
= e Lo (A Recovered2 0/2 0'=100%
_— .009 GRAVEL darkreddish =
/> ° brown (10YR3/4) to
- o -1
20 o grayisholive (10Y 4/2)
— "OO granite and quartzite b
o ) pebbles and cobbles, some o
— P & O sand, siltandclay,
] an" poorly sorted, -
° 070 unconsolidated, wet
- b .O o° —1
o — oo 5 0-7 0'-Sample -
' %"ﬁ Recovered 1l 3/2 0'=65% .
- o O GRAVEL paleolive (10Y
- h OOO. 3/2) granitic pebbles and -
o/, coarse to fine-grained '\' 7
- 000 - : sand, silty, traceclay, -
— Ao M=) poorly sorted, calcareous, -
0.2 0 ¢ damp
- P O fa "1
—_ '°° -
=
4 0‘000 —1
Y Aee -
a 89 7 0-10 o'-sample
) o Recovered 0 6/3 0'=20%
p] S % +“d GRAVEL paleolive (10Y
5 e Od 3/2) graniticpebbles and
n oS cobbles; some coarse to -
4
— ) 00 fine-grained sand and
- N 0’ o si1lt, traceclay, poorly -
Kol sorted; angular, damp
m P $5< 7
]
- OO.Q? =
Amnang Q D. o ‘ -
P [=)
-—
—
10

\
Remarks Logged bv T Murphy Checked by s} Mok

P No.




Project Rocky Flats Plant LOG OF BORING NO. 2

Date Drilled 9/8/86 Coordinates N 37734.9 E 21307 7
. Boring Method Hollow Stem Auger Ground Surface Elevation 5976 81

enetration aﬂief Other
ontent

Material Description (B?:w:t/?::r; F § Tests
0 0 20 40

LI LI

10 0-~12.0'-Sample v
Recovered 2 0/2 0'=100%

lev.} Depth
teet) (feet)

=

10 0~11 0' GRAVEL Same
as above, wet

ARAPAHOE FORMATION

11 0-12.0' SANDSTONE
medium light gray (N6),
medium to fine~grained
silty sand with some clay,
fewdark yellowish orange
(10YR6/6) 1ron staining,
moderately sorted, firm,
moist

Ll 11

12 0-14 0'-Sample
Recovered 2 0/2 0'=100%

] SANDSTONE mediumilight
gray (N6), mediumto
fine~grainedsandand
si1lty sand, increased 1ron
staining, clayey layers at
12 9and 13 4', well
sorted, firm, moist

O

14 0-16 O'-Sample
Recovered 2 0/2 0'=100%
J SANDSTONE mediumlight
gray (N 6), mediumto
* 3§ fine-grainedsandand
s1lty sandstonewith
1 interbedded claystone,
increase 1nclay content,
slightly calcareous
fracturesat 14 4',
moderately sorted, firm,
moist

15

16 0-18 0'-Sample
Recovered2 0/2 0'=100%
SANDSTONE mediumlight
gray (N 6) interbedded
sandstone and claystone,
increase i1ndark yellowish
orange 1ronstaining (10YR
6/6), 1ncrease 1nclay
sontent, moderately
sorted, firm; moast

e bbb bbb e bbb af e b b dbadg

N Ay

=17 5

18.0-19.0'~Sample.
Recovered 1.0/1 0'=100%
CLAYSTONE greenishgray
(5GY 6/1) tomedium light
gray (N6), with
interbedded fine~grained,
silty, clayey sand, firm,
moist

IR O S N N VO Y Y W T T 0 U 0 T S OO Y Y

[ AN O I

[
(=]

‘ \_)
Remarks Logged by T Murphy Checked by __ SN 8

P No.
e | Hydro-Search, Inc




Project Rocky Flats Plant LOG OF BOR'NG NO_ 29-86

Date Drilled 9/3/86 Coordinates N 37734 9 E 21307 7
Boring Method Hollow Stem Auger Ground Surface Elevation 5976 81
tion er
Material Descripti Silatance eg&?"’
aterial Description Blows/ Inc
¢ 20 48) 20 40

BRI LR

19 0-21 O0'-Sample
Recovered 2 0/2 0'=100%
CLAYSTONE Same as above,
moist

21 0-23 0'-Sample
Recovered2 0/2 0'=100%
CLAYSTONE darkgray (N
4) togreenish gray (5GY
6/1) , with interbedded
fine-grained, clayey
sandstone, some 1ron
staining, firm, moist

-

I T T I Y O

| |

23 0-24 O'-Sample
Recoveredl 0/1 0'=100%
CLAYSTONE darkgray (N
4) togreenishgray (5GY
6/1), withminor
interbedded fine-grained
sandstone, firm, moist

24 0-26 0'-Sample
Recovered2 0/2 0'=100%
CLAYSTONE darkgray (N
4) togreenishgray (5GY
6/1) , with interbedded
fine-grained mediumto
darkgray (N5 toN6)
sandsstone, firm, damp

S O |

-
wm—
-
—
-
—
e
—
-
e
-
—
—
—
aed
—
-
—
et
——
—
-

TOTALDEPTH 26 0

I s

| O I O O T I

| I T T T

I T T T T O O I |

()
Remarks Logged by T Murphy
Project No.

106POG222 Hydro-Search, Inc. Page 3 of 3
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Murphy

Golden, (O

1

LOCATION
PERSONNEL

Rocky Flats Plant

106P06222

PROJECT

— 30

— 35

— 40

— 45

WELL 2286

WELL CONSTRUCTION SUMMARY

LOCATION or COORDS
N 37734 9

E 21307 7

ELEVATION GROUND LEVEL

5976 81’
5978 05

TOP OF CASING

WA

TR g

.

Z.

o

DRILLING SUMMARY

CONSTRUCTION TIME LOG

TOTAL DEPTH Well 11 20" Hole 26 00 ASK START FINISH
BOREHOLE DIAMETER 74" I DATE | TIME | DATE | IIME
DRILLING 1986 1986
DRILLER __Bovles Brothers Drilling Co 75" auger 9/8 1000 19/8 1629
15865 W S5th Avenue
Colden, CO (Dave Jarvie)
RIG Mobile B-57 GEOPHYS LOGGING |__— — - =
BIT(S) D CASING
2" stainless | 9/8 1734 19/8 1735
DRILLING FLUID None
SURFACE CASING 3" x 4' steel w/ locking FILTER PLACEMEN'W 9/8 1738 19/8 1742
g ap- CEMENTING 9/8 | 1748 |9/8 1800
WELL DESIGN CeveLopment /12 (1620 (9/19| 1349
BASIS GEOLOGIC LOG _X_ GEOPHYSICALLOG . | OTHER
CASING STRINGIS) C:CASING S=SCREEN _Bentonite  jo/g | 1742 |} 9/8 1748
0 CO' 320" C) - 9/8 1723 | 9/8 1725
320" — 11 20' Si -

WELL DEVELOPMENT

casING ¢i1 2" ID Sch 5 type 316 stain—

See_Well Development Summary Sheet

Jess steel,threaded and flush =

jointed.

SCREEN st 2" 1.D, Sch. 5 type 316 staip-
Jess steel, threaded and flush
0 25' welded bottam cap

CENTRALIZERS _Lype 304 stainless steel
6,.10' - 7,35’

COMMENTS
_Water encountered a. 10 5 during arilling
f st 1.24°"

FILTER MATERIAL _32-42 silica sand

Cave from TD to 27 .

2 50' - 11 40"

cEMENT _Portiand Type T

000" -2 00
OTHER _3/8" bentonite pellets
2 00' - 250"
11 40" = 22 60'

HYDRO-SEARCH renoepenver

CONSULTING HYDROLOGISTS-GEOLOGISTS




INDEX OF DATA

Boring No _ 23-86

Completed as well?__Yes

Data 1n File

X  Log of Borehole

X  Well Construction Summauries

w Well Development Summaries

Hydraulic Conductivity Test Data

. and Results

Packer Test Data and Results
Water Level Data

Saturated Thickness Hydiograph

ORIGINAL PROCESS WASTF 1 INES CLOSURF CHARACTERIZATION REPORT
ROCKY FLATS PLANT GOLDEN COLORADO APPENDIX A




Project

Rocky Flats Plant

LOG OF BORING NO. 2

Boring Method

Date Drilled 9/11/86, 9/19/86, 9/22/86, 9/23/86 Coordinates N 37355 0C
Hollow Stem Auger/NC core

00°0 Qs

"

[MH
[N

T

oot ?f:gttr)‘ 7
O —
; 5
_
: ]
@ -
o]
-1?
1
- -
:% ‘
o 1
Remarks

Project No.

106P06222

Logged bv

AR NN

0-2 5'-Sample Recovered
1 5/2 5'=60% Pale
GRAVEL reddishbrown
(10R5/4) tolightolive
gray (5Y5/2) sand, s1lt
and pebbles, some
guartzite cobbles,
calcareous, poorly sorted,
angular, unconsolidated,
drv

2 5-5 0'-Sample
Recoveredl 2/2 5'=48%
GRAVEL vyellowishgray-
(5Y8/4) sand, s1ilt and
pebbles, calcareous,
poorly sorted, angular,
damp

5 0-7 0'~Sample
Recovered 0 7/2 0'=35%
GRAVEL- paleolive (10Y
6/2) granite and quartzite
pebbles, some sand, trace
clay andsilt, calcareous,
poorly sorted, compacted,
damp

7 0-9.5'-Sample
Recovered 1l.7/2 5'=68%

7 0-8.2' GRAVEL Same
as above; damp

ARAPAHOE FORMATION

8 2-9 5' CLAYSTONE
paleolive (10Y6/2),
si1lty, calcitealong
fracturesatg 5',9.0°,
and9.5', some dark
yellowish orange (10YR
6/6) staining, firm, damp

9.5~12 0'-Sample
Recovered2 5/2 5'=100%
CLAYSTONE* yellowishgray
togreenishgray (5Y7/2

to 5GY 6/1), sandy and
s1llty inupperl 5'
increasing in clay content
with depth, some dark
yellowish orange (10YR
6/6) 1ronstaining,
ironstoneat 10.5',
calcareous layersat9 S'
and 10 7', firm, damp

T Murphv

Hydro-Search, Inc. Page 1 of 7

LlJlllL]l,llIJlllJllllllLlllllllllllllJl

Checked by !Li‘

E 21154 4
Ground Surtace Elevation 5921 18
tion er
alstanae C‘gﬁignt .?;::s'
(Blows/inch)
20 40 20 40
LR LR




Project. Rocky Flats Plant LOG OF BORING NO. 23-s

Date Drilled 9/11/86, 9/19/86, 9/22/86, 9/23/86 Coordinates N 37355 0 E 21154 4
Boring Method Hollow Stem Auger/NC core Ground Surtace Elevation 5981 18

e ————r M
enetration aﬁlﬁler Other
ATpOre ce ontent
f':evf l()tee%ttl)\ ~ wfp Material Description (B?:wss%:ch) ? Tests

20 40 20 40

12.0-17 0'~Sample LR L
Recovered 5.0/5 0'=100%
CLAYSTONE 1lightolave
gray (5Y¥5/2) toolive
gray (5Y¥3/2), s1lty.
calcareous layerat 13 5',
firm, damp.

17 0-22 0'=-Sample
Recovered 5 0/5 0'=100%
CLAYSTONE 1lightolive
gray (5Y5/2), silty,
tracecalciteat 18 1°',
tracedarkyellowish
orange (10¥YR 6/6) rron
stainaing, firm, damp

A

|

22 0-27 0'-Sample
Recovered 5 0/5 0'=100%
CLAYSTONE 1lightolive
gray toolivegray (5Y5/2
to5Y3/2), s1lty, some
dark yellowish orange
(10YR6/6) 1ronstaining,
some black organac
fragments, firm, damp

| A I I

27 0-32 O0'-Sample
Recovered 5 0/5 0'=100%
CLAYSTONE mediumdark
gray (N4), silty, farm,
damp

33.0-38 0'-Sample
Recovered 5.0/5 0'=100%
RQD4 9/5.0'=98%
CLAYSTONE dusky yellow
(5¥Y6/4) tolightolive
gray (SY5/2) tomediun
light gray (N5), trace
s1lt; some organic
fragments; darkyellowish
orange (10YR6/6) mottling
inlight olivegray areas,
no apparent fractures,
moderately soft to firm,
damp.

S

Y W T O |

38.0-40 9'-Sample
Recovered 2.0/2 9'=69%
RQD2 0/2.0'=100%.
CLAYSTONE mediumlight
gray (N5), rronstaining
at 39 0'; subvertical
fracturewith iron
staining from39 Q' to
39.8'; corehas amottled
appearence withyellowish
gray (5Y¥8/1) stains
throughout; firmto
moderately soft, damp

Ll

| I |

|

Remarks Logged by T Murphy

Project No.
| " e | Hydro-Search, Inc.




Project Rocky Flats Plant LOG OF BOR'NG NO 23-86

Date Drilled 9/11/86, 9/19/86, 9/22/86, 5/23/86 Coordinates N 37355 0 E 21154 4
Boring Method Hollow Stem Auger/NC core Ground Surface Elevation 5981 18

enetration] N ier
ce o nt
lev ] ?&%‘3 Material Description (B?:;,}t,?,;c‘;,) ﬁ

feet 20 40

-~ 40 LI B
- 40 9-45 9'-Sample

Recovered 2.8/5.0'=56%
RQD1 6/2 8'=57%
CLAYSTONE olivegray (5Y
4/1), tracesilt, some
organic fragments;
vertical limonite f1lled
fracture from40 9' to

42 5', horizontal limonite
filled fractureat 41 9°',
firmtomoderately soft,
damp

!

t e b e Lo b e bbb e e by bt e bbb b dlaladald

45 9-50 9'-Sample
Recovered 4 8/5.0=96%
RQD4 2/4.8'=86%
45.9'-50.2' CLAYSTONE
medium (N 5) tomedium
darkgray (N4) Highly
fractured interval with
limonite along fracture
planes (2mmwide) from
48 3'to49.6', top4.0"
of core has abundant
organics (wood fragments) ,
firm, damp

HMMNHN

50 2'-50.9' CLAYSTONE-
dusky yellow (5Y 6/4)

L

50 9-55.9'-Sample.
Recovered 4 0/5 0'=80%
RQD2 6/4 0'=65% S50.9'~
51.5' CLAYSTONE 1laght
olivegray (5Y 5/2), heavy
limonite along fracture
planes.

51.5'-52 6'. CLAYSTONE
mediumdarkgray (N 4)
claystonewith interbedded
dusky yellow (5Y 6/4)
clayey siltstone

52 6'-55 9' CLAYSTONE
mediumdark gray (N4),
s1lty, occasional
subvertical fracturewith
limonite stain (up to

0 7'long); firm; damp.

LM CT T AT, T MMN
HHNHHHM LHMMMN

AL
[N M N

T
[N}

55.9-60.9'-Sample
Recovered 3.8/4 6'=83%
RQD2.5/3 8'=66%
CLAYSTONE olivegray (5Y
3/2) tomediumdark gray
(N4):s1lty: traceiron
staining at top of core,
firm; damp

pa ittt ettt

Remarks Logged by T Murphy
Project No.

10606222 Hydro-Search, Inc.




Project Rocky Flats Plant LOG OF BORING NO. -

Date Drilled 9/11/86, 9/19/86, 9/22/86, 9/23/86 Coordinates N 37355 0 E 21154 &
Boring Method Hollow Stem Auger/NC core Q@round Surface Elevation 5981 18

enetration Cyv er Other
lev.] DepthSarpidGraphd esistance oﬁgnt Tests
feet) » aterial Description (Blows/ Inc
foet} (te P M 20 450 20 40

~bU R L

60 9-65.5'-Sample
Recovered4 6/4.6'=100%
RQD4 3/4 6'=93%.
SILTSTONE darkgray (N
3) grading downward into
dark greenish gray (5GY
4/1) clayeysiltstone,
some organic wood
fragments, firm; damp

65 5~70 5'-Sample
Recovered 5.0/5 0'=100%
RQD3 7/5 0'=74%
SILTSTONE darkgreenish
gray (5GY 4/1), clayey,
trace very fine-grained
sand, darkgray (N 3)
clayey siltstone from

68 5to70 5', calcareous
layerat 66 5withslight
dark yellowish orange
(10YR6/6) 1ronstains,
firm, damp

=05

70 5-75 S5'-Sample
Recovered2 5/5 0'=50%
RQDO 0/2 5'=0%
CLAYSTONE darkgreenish
gray (5GY 4/1); sailty,
trace very fine-grained
sand, highly fractured,
some organic fragments 1n
vertical fractures,
crumbly, damp

75.5-80 S'-Sample.
Recovered 4.8/5.0'=96%
RQD2 3/4 8'=48%.
SILTSTONE*® dark greenish
gray (5GY 4/1), someclay
and very fine-grained
sand; few organics; very
pale orange (10YR8/2)
calcareous clay layer at
77 5', firm; damp

Pl st ettt ettt
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Remarks ged by T Murphy Checked by A §

Project No.




Project.

Rocky Flats Plant

LOG OF BORING NO. 2

Date Drilled 9/11/86, 9/19/86, 9/22/86, 9/23/86 Coordinates N 37355.0
Hollow Stem Auger/NC core

Boring Method

E 21154 4

Ground Surface Elevation 5981 18

jev.] Depth
g(teet) (feet)[Typ

L .
LlllllLLlJLlJLlJlllo

]
|1l|llllJo

!

1l bl alady

B

Remarks

Project No.
106P06222

Material Description

enetration

esistance
(Blows/ Inch)
20 40

g

20 40

Other
Tests

80 5-85 5'-Sample.
Recovered 4 6/5 0'=92%
ROD2 7/4 6'=59%
SILTSTONE darkgray (N
3) todarkgreenishgray
{5GY 4/1), interbedded
0 1'toO 3'bedsof sandy
si1ltstone, convoluted
bedding i1nplaces,
occasional clayey
siltstone, firm, damp

85 5-90 5'-Sample
Recovered 5 0/5 0'=100%
RQD1 4/5 0'=28%
SILTSTONE darkgray (N

3) todarkgreenishgray
(5GY 4/1), 1nterbedded
sandy s1ltstonebeds (0 5°
thick, occasional clayey
si1ltstone layers, organics
throughout, calcareous
concretions from87.8"' to
88 4', firm, damp

90.5-95.5'~-Sample
Recovered 5 0/5 0'=100%
RQD1 2/5 0'=24%
SILTSTONE darkgray (N
3}, 1nterbedded sandy
slltstone and clayey
si1ltstone beds, sand 1s
very fine~grained,
vertical fracture from
92 5'=95 5'dueto
drilling; crumbly, firm,
damp

95 5-100 5'-Sample
Recovered 4 8/5 0'=96%
RQD3 8/5 0'=76%
SILTSTONE darkgray (N
3), tracevery
fine-grained sand
throughout, some organacs,
laminated, lightolive
gray (5Y 6/1) mottling
around organic fragments,
firm, damp

Murphy

Hydro-Search, Inc.

L | L

| I W O T O |

| |

| |

Y W U U Y T O O 0 O O O

| O

1

! A
Checked by EK‘A

Page 5 of 7




Project Rocky Flats Plant LOG OF BORING NO. 2

I

Date Drilled 9/11/86, 9/19/86, 9/22/86, 9/23/36 Coordinates N 37355 0 E 21154 4
Boring Method Hollow Stem Auger/NC core @Ground Surface Elevation 5981 18

tov.| Depthleame IR
- - low c
feet) (feet) g (B 203/ nch N

TO0 5-105 5'-Sample | T LI
Recovered 5 0/5 0'=100%
RQD2 1/5 0'=42%
SILTSTONE darkgray (N
3), sandy., interbedded
s1lty sandstone beds at
102 6'and 103 8!
(approximately 0 4°'
thick) Sandstone layers
consist of mediumgray (N
5) very fine-grained,
s1lty sand, moderately
sorted, convoluted bedding
characteristicof
interbedded siltstoneand
sandstone layers, some
calcareous concretions in
sandy si1ltstone layers,
abundant organics, firmto
\hard, damp
105 5-110 5'-Sample
Recovered 3 2/5 0'=64%
RQD1 9/3 2'=59%
SANDSTONE darkgray (N
3) ., very fine-graineqd,
s1lty, clayey, lowerl 2
of core 1s clayey
siltstone, soft to firm,
damp
110.5-116.5'-Sample
Recovered 4 6/5.0'=92%
ROQD3.6/4 6'=78%
110.5'-113 3' SILTSTONE
darkgray (N3), clayey.
1ncreasing sand content
through interval
113 3'-115 5' SANDSTONE
mediumgray (N5), fineto
very fine-grained,
occasional clay-filled
vertical fracture, moder-
ately sorted: firm, damp
115 5-120 5'-Sample
Recovered 5.0/5.0'=100%
RQD4 0/5 0'=80% 115 S5'-
116 5' SANDSTONE
mediumgray (N5), fine to
very fine-grained,
moderately sorted, firm,
damp Gradational change
tosiltstoneat1l6 5°
116 5-120 5'. SILTSTONE
darkgray (N 3), very
fine-grained, sandy, sone
clay, well sorted, organic
fragments i1n subvertical
fractures and horizontal
layers, subvertical frac-
tures have slickensides,
fracturesarel 0'tol.5'
apart
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Remarks Logged by T Murphy
Project No.
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Project: Rocky Flats Plant LOG OF BORING NO. s

‘ Date Drilled 9/11/86, 9/19/86, 9/22/86, 9/23/86 Coordinates N 37355 0 E 21154 4
Boring Method Hollow Stem Auger/NC core @round Surface Elevation 5981 18
enetration er
|ev,]Depth Material Description %emstance d’é’ﬁ?m '?et:tesr
feet) (feet) P (Blows/ Inch)
20 40 20 40
120 | L L
—
120.5-125 5'-Sample —+
Recovered 5 0/5 0'=100%
- RQD3 9/5 0'=78%. =
— SILTSTONE darkgray (N -t
3) tomediumgray (N5},
- clayey, with interbedded -1
| sandy si1ltstone, sand1s _J
fine tovery fine~grained,
- moderately sorted, some -
_— organic fragments, -
slickensides along
- fracture planes . -~
—125— 125 5-130 5'-Sample =
- Recovered 4 8/5 0'=96% -
ROD4 2/4 8'=88%
1 SILTSTONE darkgray (N =
p— 3) tomediumgray (NS), -
clayey, with occasional —
- i1nterbedded sandy
o si1ltstone, occasional -
light brown (5YR6/4) _
- calcareous concretions,
- moderately sorted, firm, -
_4 damp -
- .
e 1 30 —
1
L
- TOTALDEPTH 130 5°
- —
pa— -
- ~
— L
- 1
e 135 -1
ﬂ —
- -
pu— el
- , -
@ i A
q —
140
Remarks logged by T Murphy Checked by .i!\r."‘-i‘
Project No.
106P06222 HYdfO"Seal’Ch, |nC. Page 7 of 7
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WELL

23-86

WELL CONSTRUCTION SUMMARY

5981 18'

LOCATION or COORDS
N 37355 0 E 21154 4

ELEVATION GROUND LEVEL
TOP OF CASING

5981 91

I|I
PRI RSRALEY

l'l
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DRILLING SUMMARY

CONSTRUCTION TIME LOG

NN\

N\

I IOHNN

NN\

LN

TOTAL DEPTH Well 117 00' Hole 130 50’ ASK START FinisH
BOREMOLE DIAMETER 9 00" - 32 00' 74" I DATE | TIME | RATE | TIME
32 00' - 130 50' 5 5/8" DRILLING 1986 1986
DRILLER __Bovles Brothers Drilling Co 74" _auger 9/11 ;1500 19/11 11800
15865 W 5th Avenue, Golden, CO NC core 9/19 1000 19/23 11500
(Dave Jarvie) Reaming 9/26 | 1217 19/26 {1541
RIG Mobile B-57 GEOPHYS LOGGING |_— — — =
Bi(s) L 00" - 32 00' TS CASING
32 00' - 130 50' Carbide bit 5" steel 9/12 11000 19/12 [1115
DRILLING FLUID O 00' - 32 00' Nome 2" stainless 9/26 1637 19/26 1650
32 00' - 130 50' air/water mist
SURFACE CASING ?;xcg% 50' steel w/ lock= | FILTER P_ACEMENTY 9/26 | 1738 |9/26 [202]
: CEMENTING 9/27 | 0830 |9/27 |1037
{ WELL DESIGN LEVELOPMENT 10/1 | 1200 | 10/1 {1200
BASIS GEOLOGIC LOG _X_ GEOPHYSICAL LOG ___ | OTHER
CASING STRING(S) C=CASING S=SCREEN Bentonite 9/26_| 2021 | 9/26 12130
0 00' 32 00' Cl - 9/26 1542 1 9/26 1545
000'- 11325' 2 - Backer testing| 9/23 ' 1500 [9/26 (1217
U3.00'- 117,23 81 - . 5" 9/12 1130_{9/12 1225
stee

WELL DEVELOPMENT

See Well Development Summary Sheet

SCREEN SI

c1 3" 1D steel surface casing
c2 2" 1D Sch 5 type 316 stain-

less steel, threaded and flush

jointed

2" T D Zc1 5 type 316 stain

less s.=2', trreaded and flush
jornt2?, O 010" wire wrap screen,
0 25' welded bottam cap

COMMENTS

No water encountered during drilling

CENTRALIZERS _None (see comments)

Top of stainless steel casing 0.73'

FILTER MATERIAL _32-42 silica sand
112 00" - 117 50"

NC

ntr, zer

ceMeENT _Portland Type 1 Protective casing and stainless steel
0.,00' - 111,00 casing were bent and had to be cut New
OTHER _3/8" bentomte pellets top of stainless steel casing 0 08’
111 00" - 112.00"
117 50' - 130 50'

HYDRO-SEARCH renoeoenver

CONSULTING HYDROLOGISTS-GEOLOGISTS




INDEX OF DATA

Boring No _24-86

Completed as well?__Yes

Data 1n File

X  Log of Borehoie

X Well Construction Summaries

Well Development Summartes

Hydraulic Conductivity Test Data

‘ and Results

Packer Test Data and Results
Water Level Data

Saturated Thickness Hydiograph

ORIGINAI PROCESS WASTF 1 INES CLOSURF CHARACTLERIZATION REPORT
ROCKY FLATS PLANT GOLDEN COLORADO APPENDIX A




Rocky Flats Plant

LOG OF BORING NO. -

Date Drilled 9/12/86

Boring Method Hollow Szem Auger

Coordinates N 37354.8 E 21172.8
Ground Surface Elevation 5980.45

Material Description

enetration
esistance
(Blows/inch)
20 40

0;

0
Q

Qs?
D

g

°
30 -,

D

z;’,}’:&-;(?go
oS N

Q

o

L]
0o

T A O O T

]

b b el

ARTIFICIALFILL

0-2.5'-Sample Recovered
2 0/2 5'=80% GRAVEL
yellowishgray (5Y7/2) to
light olivegray (5Y 5/2)
granitic pebbles and
coarse sand, some silt,
traceclay, base of sample
1sgrayish brown (S5YR
3/2), poorly sorted, soft,
dry

2 5-5 0'-Sample -
Recovered 0 9/2 5'=36%
GRAVEL yellowishgray
(5Y7/2) tolightolave
gray (5Y5/2) granite and
guartzite pebbles, pale
greenishyellow (10Y 8/2)
sandy matrix, poorly
sorted, angular, crumbly
dry

5 0-7 0'-Sample
Recovered 0 0/2 0'=0%
Large boulder prevented
sample recovery

7 0-12 0'-Sample
Recovered 5.0/5 0'=100%

7 0-7 2' GRAVEL Same
as above, dry

AN

ARAPAHOE FORMATION

7 2-12 0' CLAYSTONE.
paleolive (10Y6/2) to
greenish gray (SGY6/1),
si1lty, some fine-grained
sand and s11ty sand
stringersat 7 8', sandis
slightly calcareous,
claystone contalins dark
vellowish orange (10YR
6/6) 1ronstaining;
calcareous pockets along
fractures throughout
sample, firm, damp

[

]
(e

Remarks

TOTALDEPTH 12 0°'

Logged by T Murphy

Hydro-Search, Inc. Page | of |
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Golden, (O
Murphy

1

LOCATION
PERSONNEL

Rocky Flats Plant

106P06222

PROJECT

ﬂ WELL 24786
0 7,
- | 7 WELL CONSTRUCTION SUMMARY
1 ,
»n LOCATION or COORDS ELEVATION GROUND LEVEL — 2200 43
n N 37354 8  E 21172.8 T0P OF casiNG 2982 07
7 ;
—2 (&4 [ 1 DRILLING SUMMARY CONSTRUCTION TIME LOG
TOTAL DEPTH Well 7 45! Hole 12 00 TASK -m'R—T Ml_S_H
= BOREHOLE DIAMETER 7" ATE | TIME | DATE | TIME
= DRILLING 1986
4 = DRILLER __Bovles Brothers Drilling Co. | Z&'auger _ | 9/12 {1320 [9/12 1400
= 15865 W__5th Avenue
= Golden, CO (Dave Jarvie)
= RIG Mobile B-57 GEOPHYS LOGGING |_— | _— | — | _—
= BIT(S) = CASING
- = 2" stainless |.9/12 |. 1525 |9/12 | 1526
= DRILLING FLUID None _
= SURFACE CASING g;lx +' steel w/ locking FILTER P_ACEMENT; 9/12 | 1526 19/12 1530
— 9/12 1532 1 9/12 1535
CEMENTING
DESIGN
e ] WELL DESIG CEVELOPMENT 9/16 | 1650 | 9/16 | 1650
BASIS GEOLOGIC LOG _X_ GEOPHYSICAL LOG ___ | OTHER
1 CASING STRING(S) C:=CASING S=SCREEN _Bentonate 1 9/i2 [ 1530 | 9/12 1532
000" 2,9 Cl - 9/12 | 1520 | 9/i2 1525
1 2.95' - _7.45' S} -
.10 - -
E _ - WELL DEVELOPMENT
- Xy - - See Well Development Summary Sheet
- casiNg C1.2"ID Sch S type 31h stain-
123s sresl, tareadad ana flush
olnted
14 SCREEN sS1 2" 1D Sch 5 type 316 stain-
less steel, threaded and flush
jomnted O 010"wire wrap screen COMMENTS:
0 25' welded bottom cap No water encountered during drilling
CENTRALIZERS _Type 304 stainless steel
16 4 34" - 5 59" Top of stainless steel casing 1.62'
FILTER MATERIAL 32742 c _Cave from T to 11 90"
25" -770
CEMENT —_Portland Type T
s 000" - 200"
OTHER ___3/8" bentonite pellets
2.00' - 2,50"
7,70' = 11 90!
=20
HYDRO-SEARCH renoepenver CONSULTING HYDROLOGISTS-GEOLOGISTS




INDEX OF DATA

Boring No _ 25-86

Completed as well? _Yes

Data 1n File

X

X

ORIGINAL PROCESS WASTF 1INES CLOSURF CHARACTERIZATION REPORT

Log of Borehole
Well Construction Summarites
Well Development Summares

Hydraulic Conductivity Test Data
and Results

Packer Test Data and Results
Water Level Data

Saturated Thickness Hydrograph
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Project:

Rocky Flats Plant

LOG OF BORING NO.

Date Drilied
Boring Method NC Core

9/13/86 - 9/17/86

Coordinates \ 37476.3 E 21726.5
Ground Surface Elevation

5974.45

lev.

Dept
{(foet)kynﬁ Log

Material Description

ReMEaNCS

(Blows/ Inch)
20 40

TR

20 40

0

— )0

—15

ARTIFICIALFILL

0-2 0'~Cuttings GRAVEL
granite and quartzite
pebbles and large cobbles,
ary

2 0~-9 0'-Cuttings
GRAVEL paleyellowish
brown (10YR6/2), clayey,
some s1lt and sand, 50%
fines, dry toslightly
danmp >

9 0-11 0'-Cuttings CLAY
gray orange (10YR7/4).,
sandy and s1lty, caliche
stringers, 1-2% quartzite
pebbles, damp

11 0-13 0'-Cuttings
CLAY grayorange (10YR
7/2) ., gravelly, silty; 20%
quartzite pebbles, caliche
stringers, damp

13 0-17 O'=Cuttings
CLAY Same as above,
light olive brown (5Y
5/6) , damp

20

ARAPAHOE FORMATION

17 0-19 S5'-Cuttings
CLAYSTONE. moderate
yellowish brown (10YR
5/4), sub-plastic, damp

19 5-20.0'-Cuttings
CLAYSTONE grayishbrown

I

SYR3/2), plastic, moist
( /2).,p 1 | ] [

rr i

LA b el bt bt 1 et i1 0 i il il

Remarks

logged by T Gulliver & T Murphy

No.
Hydro-Search, Inc. Page | Of 5
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Project: Rocky Flats Plant LOG OF BORING NO. 25-86

e ———
Date Drilled 9/13/86 - 9/17/86 Coordinates N 37426.3 E 21726.5
Boring Method NC Core Ground Surface Elevation 5974 45
_
engtration 4 Other
‘9"-] ?,92‘3 e Material Description (ng:ﬁ::,; &M§nt Tests
teet) (fe yp og 20 40 20 40
20 LR L
20 0-22 0'-Cuttings
CLAYSTONE- light grayish
- brown (5YR6/1), farm,
damp.
22 0-37 0'-Cuttings
- CLAYSTONE 1lightgrayish
brown (5YR6/1), s1lty,
verywet (coredwith
- water) .
a7 5

LU L L L Lttt ettt vteendi it rrdt

pme 30
1
—
q
-t 37.0-41 6'~Sample
Recovered 0.0/4 6'=0%.
—
—
——
——

o L.

)
Remarks Logged by T Gulliver & T Murphy Checked b A“;.

Hydro-Search, Inc.




Project: Rocky Flats Plant LOG OF BORING NO. 25-86

Date Drilled 9/13/86 - 9/17/86 Coordinates N 37426.3 E 21726.5

Boring Method NC Core Ground Surface Elevation 5974.45

ion r

\ Depth %.0';’3522180 é’!&fm

Material Description (Blows/ Inc
| (feet) 20 450 20 40

70 _ TT T T 1T 11

iy
L

41.6-46 6'-Sample
Recovered 5 0/5 0'=100%
RQD3 0/5 0'=60%
CLAYSTONE. lightolive
gray (5Y5/2) toolave
gray (5Y 3/2), light brown
todark yellowish orange
(10YR6/6) 1ronstaining,
tracesilt, 1ronstone,
altered claystone
concretions from

46 0-46 6', firm; damp

LAl 111

T
UK

46 6-51 6'-Sample
Recovered 5 0/5 0'=100%
RQD3 6/5.0'=72%
CLAYSTONE 1light brown
(10YR 6/6) grading to
mediumdarkgray (N4),
ironstone from46.6-47 0',
heavy iron staining at
48 0'; haghangle
fractureswithcalcite
along fracture planes,
firm; moist

COT T T T T
1 I,l|||||l|l 1l
1 111

L

51 6-56 6'-Sample.
Recovered 5 0/5 0'=100%
RQD4.3/5 0'=86%
CLAYSTONE grayishblack
(N2) todarkgray (N3),
occasiocnal dark yellowish
orange (10YR6/6) iron
staining; some coaly
layers and fragments;
firm, damp

1 O I I |

56.6-61.6'-Sample
Recoverd 5.5/5.0'=100%
RQD3 5/5.0'=57%.
CLAYSTONE grayishblack
(N2); si1lty:; organicwood
fragments, fractures due
todrilling, firm; damp

/I O O O O I O

Remarks Logged by T Gulliver & T Murphy

Hydro-Search, Inc.




Project:

Rocky Flats Plant

Date Drilled
Boring Method

9/13/86 — 9/17/86
NC Core

LOG OF BORING NO. 2

Ground Surface Elevation

Coordinates N 37426.3 E 21726.5

5974.45

on,t ation c\Nﬁir Other
nce ofitent

,"VJ Material Descriotion (B.;w:ITncw Tests

°® 20 40| 20 40

61.6-66 6'-Sample
Recovered 4 0/5 0'=80%
RQD3 4/4 0'=92%
CLAYSTONE 1laghtolive
gray (5Y5/2), s1lty,
occasional very
fine-grained sandstone
laminationsat 63 5', cal-
careousat 63 0', hard,
dry to damp .

66 6-71 6'~Sample
Recovered 5.0/5 0'=100%
RQD5 0/5 0'=100%
CLAYSTONE grayashblack
(N 3), thininterbedded
siltyclaystone and clayey
siltstone, highly
fractured with numerous
subvertical slickensides,
crumbly to firm, damp.

71 6-74 0'-Sample
Recovered 0 0/2 4'=0%

74 0-79 0O'-Sample
Recovered 5§.0/5 0'=100%
RQD4.2/5 0'=85%
SANDSTONE darkgreenish

b 7 5) ]

| A IR I O

1|

80

Remarks

Project No.

106P06222

gray (5GY4/1), very
fine-grained; silty; some
clay; laminations of
si1ltstone, convoluted
bedding; moderately
sorted; firm; damp.

79.0-81.1'-Sample
Recovered2 1/2.1'=100%
RQD1.3/2.1'=62%.
SANDSTONE. Same as above,
damp

logged by T Gulliver & T Murphy

Pl

|

{

LI

L e L e e e e e e e bttt

Checked by

\.VP |
NS X

Hydro-Search, Inc.




Project:

Rocky Flats Plant

Date Drilied
Boring Method NC Core

9/13/86 — 9/17/86

LOG OF BORING NO.

Coordinates N 37426.3 E 21726.5

Ground Surface Elevation 5974.45

4]

81 1-82 6'-Sample
Recovered 1 3/1 5'=87%
RQDO 6/1.3'=46%
SANDSTONE Same as above,
some black coal lenses,
firm, damp

82 6-85 6'-Sample
Recovered3 0/3 2'=94%
ROD1.3/3 0'=43%
SILTSTONE grayishblack
(N3), alternating -
laminations of very
fine-grained sandy
siltstone and clayey
siltstone, very fine coaly
lenses, thinly bedded,
some convoluted bedding,
firm; dry to damp

85.5-89 8'-Sample
Recovered 2 4/4 2'=57%
RQDO 0/2 4'=0%
SILTSTONE. Same as above,
dry to damp

Remarks

TOTALDEPTH® 89.8'

Project No.
106P06222

logged by T Gulliver & T Murphy Checked by, ™
Hydro-Search, Inc.

ion r
lev.} Depth Materis! Description Stitange C)Xﬁfnt ‘?:2::
teet) (feet)[Typef Log (Bb;oulrﬁ;t) 20 40
B 'R LS
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Golden, (O

LOCATION

106P06222

PROJECT

I Murphy
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Rocky Flats Plant
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WELL 286

WELL CONSTRUCTION SUMMARY

LOCATION or COORDS
N 37426 3 E 21726 5

ELEVATION GROUND LEVEL ——2974 45

TOP OF CASING 2976 55’

|
A

MM ANHEHHNHHN NN (NN
NHHHHHNNNHA RN AN NN RNR NN

DRILLING SUMMARY

CONSTRUCTION TIME LOG

ToTaL pepTH Well 82 00' Hole 89 80' TASK START FinisH

BOREHOLE DIAMETER 900" - 38 50' 74" — DATE | TIME | DATE | IIME

38 50' - 89 80' 3 3/4" DRILLING 1986 1986

DRILLER __Boyles Brothers Drilling Co 745" auger 8/26 | 1401 |8/27 11330
15865 W 5th Avenue NC core 9/13 | 1400 [9/16 {1700
Golden, CO (Dave Jarvie) Reaming 9/17 | 1030 | 9/17 | 1315

RIG Mobile B-57 GEOPHYS LoGGING |_— | _— | — | —

BiT(s) 0 00" = 38 56" Blade bit, 38 56" = | casine

89 80' Carbide bit 5" steel 8/27 | 1353 | 8/27 | 1421

DRILLING FLUID 0.00" = 38 50' 8.50"

- 89 80" air/water mist

2" stainless  |.9/17 | _1537 | 9/17 |.1345

SURFAGE CASING 3" x41'_steel w/ locking
£an

]
1

(MMM
'I'l'l'l'lll'

|
Y

|
i

- —

[N N
lllllll

I
1

#,
0 =1 3
E 3'_1
8E
180 {=
MES
s _
=]
=
| 90 =
100

WELL DESIGN

BASIS GEOLOGIC LOG X GEOPHYSICALLOG

CASING STRING(S) C=CASING S=SCREEN
000" 3830 Cl -

FILTER P_ACEMENT _9/17 | 1526 | 9/17 | 1804

CEMENTING 9/18 | 0904 | 9/18 | 1010
LEVELOPMENT 9/30 1430 10/1 0945
OTHER

Bentonite 9/17 | 1805 | 9/17 | 1816

9/17 |_1505 | 9/17 | 1506

0 00- 59 90' C2 -

Cementing 5" | _8/27 [ 1540 | 8/27 | 1606
Steel

59,90 82.,00! _Si -

WELL DEVELOPMENT
See Well Development Summary Sheet

CASING ci1_ 2" I D steel surface casing
ce 2" 1D Sch 5 type 316 stain-

less steel, threaded and flush
jointed.

SCREEN s .2 1.D. S ) 16 10—

less steel, threaded and flush
jointed, O 010" wire wrap screen,
0 25' welded bottom cap

3
CENTRALIZERs _None (see comments)

COMMENTS-
No water encountered during drilling

Top of stainless steel casing 2,1Q'

FILTER MATERIAL 32742 silica sand

Cave from TD to 84 60'

66 10' - 83 60'

CEMENT Portland Type 1

0 00' - 64 00"

OTHER _3/8'" bentonite pellets
64 00' - 66 10'
83 60' - 84 60

HYDRO-SEARCH renoepenver

CONSULTING HYDROLOGISTS-GEOLOGISTS




INDEX OF DATA

Boring No _ 26-86

Completed as well? _Yes

Data 1n File

X Log of Borehole

X Well Construction Summaries

Well Development Summaries

Hydraulic Conductivity Test Data

‘ and Results

Packer Test Data and Results
Water Level Data

Saturated Thickness Hydtograph
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Project Rocky Flats Plant

LOG OF BORING NO. s

Date Drilled 8/22/86 Coordinates 1y 37425.8 E 21737.2

Boring Method

Hollow Stem Auger

Ground Surtace Elevation 5974 43
e TR

w

(l0YR6/6) sand at base of
sample, bedding apparent
due tosizevariation,
poorly sorted, subangular
to angular, damp

7 0-9 0O'-Sample
Recovered 0 0/2 0'=0%

9 0-12 0'~Sample
Recovered 3 0/3 0'=100%

9 0-9 5!
damp

Same as above,

enﬁtratlon ev r Other
lev § Depth esistance oifent Tests
teet] (feet)Typel Log Material Description (Blows/ Inch) es
20 40 20 40
N 5"@ ARTIFICIAL FILL IR LB -
-y o L[]
124
—_— C_')-do? 0-1 5'-Sample Recovered . |
o 54 1 3/1 5'=87% GRAVEL
- AW} light brown (5YR6/4) -
— e granite and quartzite f
0 O_ pebbles and cobbles,
- & o sandy, poorly sorted, -
— 0 angular to subangular, —
ao"o’.:" dry
- . -
‘e o 1.5-4 0'-Sample _—
— @° b4 ‘5. Recovered 0/2 5'=0%
— 0.0 —y
] o 4 0-7 O'-Sample - -
2 3 . OC Recovered2 6/3 0'=87%
—— o @ -
— 6:1 4 0-4 5' Sameasabove, el
0G5 dry
- o2 =
00y /4 5-7 0' SAND very -
— o>} | paleorange (10YR8/2) to
- o’'&1/ grayishorange (10YR7/4), -
Og | verycoarse to fine~ _
- C O} grained, somegraniteand
- 0.‘5’ quartzite pebbles and -
% cobbles, silty, grades _
- ‘Q:‘m" intodark yelloworange
p— -
- =
—
-——

7 5=

I I T

SOOI

N

10

1NN

ARAPAHOE FORMATION

9.5+-12.0' CLAYSTONE*
light olive brown (5Y

5/6), somes1lt, trace
sand, sand layers from

10 4-10 7'and11.4-11 6°',
sand 1s very pale orange
(10YR8/2), coarse~-
grained, moderately
sorted, subangular, trace
calcareous cement,
unconsolidated, soft, wet,
clay is firm, moist

' a—
Logged by T Murphy Checked by ASOWTUN

Hydro-Search, Inc. Page | of 2

Remarks

Project No.
106P06222




Project:

Rocky Flats Plant

LOG OF BORING NO. 2

Date Drilled
Boring Method

8/22/86
Hollow Stem Auger

Coordinates y 37425.8 E 21737.2

QGround Surface Elevation 5974.4¢2

-
‘ angtration ¢
\ lev J Depth Material Description esistance cygﬁfm '?‘t::;
‘ teet] (feet)[Typ ° (B%""?c')o 20 40 i
‘ T 7T 11
0 _J/ LI LIRS _ ;
— -
- - ;
— = ¥
_ ~ |
_J —t
-~ 3 -
— ' -
7 12.0-17.0'~Sample :
! Recovered 5.0/5.0'=100% -~
12 57 / CLAYSTONE mediumdark -
= gray (N4) withgrayish
— orange (10YR7/4) and pale -
olive (10YR6/2) mottling, —
- some silt with very
g coarse-grailned sand lenses -
lessthan 0 2' thack, -
- ironstone layer at
— 12.9-13 2'withcalcareous -
/ cement, firm, moist - s
® 1 E -
J =
— 15 —1/
= /
i
' - TOTALDEPTH 17 0'
—
17
—
q
-
——
20 =
. .
\
Remarks Logged by T Murphy Checked by _ Mg
Project No.
106P06222 HYdrO"'SearCh, 'nc. Page 2of 2
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(€4

wlden,
T Murphy

LOCATION
PERSONNEL

Rocky Flats Plant

106P06222

WELL 26-86

WELL CONSTRUCTION SUMMARY

/

N

NN

%

é 001 LOCATION or COORDS ELEVATION GROUND LEVEL 5974 48"
°°‘ N 37425 8 E 21737.2 TOP OF CASING 2976 49°
72

Z/] DRILLING SUMMARY CONSTRUCTION TIME LOG

3

;’é ToTAL DEPTH _Well 11 00' Hole 17 0’ aSK START FINISH
] il % BOREHOLE DIAMETER 7" DATE | TIME | DATE | TIME .
J DRILLING 1986 1986
= 1 DRILLER __Boyles Brothers Drilling Co 24" auger 8/22 {1235 | _8/2Z _1400
= 5 15865 W_Sth Avenue
=} % Golden, CO (Dave Jarvie)
= RIG Mobile B-57 GEOPHYS LOGGING |__— — — —
B BITLS) Blade b1t CASING
BRES 2" stainless | 8/22 | 1555 | 8/22 | 155
§ DRILLING FLUID —Noge .
/ = SURFACE CASING 5" x 5' steel w/ locking FILTER P_ACEMENT] _8/22 | 1556 8/22 1 1504
= Tap
= CEMENTING 8/22 1607 8/22 1611
NE { WELL DESIGN CeveLopment | 9/12 | 1415 | 9/17 | 1110
= {1 sasis ceoLosic LOG X GEOPHYSICALLOS __ | OTHER
= J CASING STRING(S) C:CASING S=SCREEN Bentonite | 8/22 | 1604 | 8/22 | 1602
= 1 1 _000 375" Cl - 8/22 1550 8/22 1555
= ] 1 ' |
= e 375 11 00' Sl - |
- = 1 -— — ‘;
= [ — — by
=l H _ |
=) = - _ WELL DEVELOPMENT |
3 :’: - ;
= - c
] - - See Well Development Summary Sheet i

»
I
.

=
33
\A
o
?‘..(I»
£

CASING Ci1. 2" ID Sch 5 tvpe 316 staip-

e

5

hhYy

PROJECT

L. 20

AP A & 1 threads¢ and f ‘
{;%%?}f :-_—1' jointed E
g 0= .
?{;;;{h{‘{? ’; E: SCREEN s1_2"ID Sch 5 type 316 stain-
%;j?f’y% ] less steel, threaded and flush COMMENTS
{:&g{;}g’%@% = j01nted, O 010" wire wrap_screen
g}éﬁé@g ,_Eﬂ 0.25' welded bottom cap_ Water encountered at 9 46', recorded | day
iuniid 1 ceNTRALIZERS _Iype 304 stainless steel after well completed
=1 680 -8 00
= Top of. nles g 2.01"
5] FILTER MATERIAL 32742 silica sand
310" - 12 20' Cave from TD to 15 30'
CEMENT Portland Type I
18 000" -2 20
OTHER _3/8" bentonite pellets
2.20' -3 10'
12 20" - 15 50°

HYDRO-SEARCH renosoenver CONSULTING HYDROLOGISTS-GEOLOGISTS




INDEX OF DATA

Boring No __27-84

Completed as well”__yeg

Data 1n File

X

—_X

ORIGINAI PROCESS WASTF 1 INES CLOSURF CHARACTIRIZATION REPORT

Log of Borehole
Well Construction Summaries
Well Development Summaries

Hydrauhic Conductivity Test Data
and Results

Packer Test Data and Results
Water Level Data

Saturated Thickness Hvdiogiaph

ROCKY FLATS PLANT GOLDEN, COLORADO

APPENDIX A




i project: Rocky Flats Plant LOG OF BOR'NG NO. 27-86

Date Drilled 8/29/86 and 9/12/86 to 9/18/86 Coordinates ; 377954 1 E 22134.9
. Boring Method  Hollow Stem Auger/NC Core Ground Surtace Elevation 5961.86

enetration r her
lev.} Depth Material Description esistance egﬁ;"' '?;3'3
teet) (feet)[Typef Log (Bb;voulrféﬂ 20 40
4 O"e}“‘g ARTIFICTAL FILL crrTp -
— ) '}
— éc*‘Q 0-2 0'-Sample s |
50 2+% Recoveredl 0/2.0'=50% -
1 > {7 GRAVEL dusky brown (5YR
- oo *'A 2/2) granite and quartzite -
'O & 7} coarse sand, pebbles and _
- P, O cobbles, some fine-grained
) QO Oo] sand, silty, slightly —*
= °po(]4 calcareous, poorly sorted, o
- PO 2 ﬁ subangular,
| D, 0? unconsclidated, dry -
- Q 6] 2 0-4 o'-sample =
5°O.° d Recovered 0 9/2 0'=45%.. -
5 = H°,C] GRAVEL Same as above,
- (> O calcareous, horizontal -
O: o3 bedding, poorly sorted, and
- %92 24 unconsclidated, dry
] [> O ° —
oOOO? 4 0-7 0'-Sample -
— L Cod Recovered3 0/3 0'=100%
. D+ S} GRAVEL verypaleorange -
BO (] (10YR6/2) tograyish v -
—— ooo .O orange {10YR7/4) pebbles,
- +— ol gradesdownward into -
. ‘ sYo (] vyellowishorange (10YR -
— 0.OF 6/6) coarse~grained sand
] ~———-§ tracesilt andclay, -
— —] noncalcareous, poorly -
e 10 et ——-] sorted, subangular, damp
- o
= "4 7 0-8.0'-Sample -
— ———-—-§] Recovered0 0/1 0'=0% B
= = | 8 0-12.0'~Sample
— = Recovered 4 0/4 0'=100% -
-, ——
N by 8.0~9 2' GRAVEL very -
- — paleorange (10YR6/2) to
- grayish orange (10YR7/4) -
pebbles with dark -
- yellowash orange (10YR
- 6/6) coarse-grained sand,
gravel layer at bottom,
b 15— poorly sorted;
- ~ unconsolidated, wet
- - ARAPAHOE FORMATION
= = 9 2-12 0' CLAYSTONE
— - paleolive (10Y 4/2) to .
= grayisholive (10Y 4/2) -y
= = withdark yellowish orange -
— (10YR6/6) mottling,
si1lty. coarse—grained —
- sandstone stringerat
— 9 8', firm; weathered, =
@ -
20 -
(1
Q
Remarks 1ogged by T Murphy & J Bergman Checked by A!A‘v.
Project No.
106P06222 HYdfO"SearCh, |nC. Page | of 8




Project. Rockv Flats Plant LOG OF BORING NO_ 27-86

Date Drilled 8/29/86 and 9/12/86 to 9/18/86 Coordinates N 37794.1 E 22134.9
. Boring Method Hollow Stem Auger NC Core Ground Surface Elevation 5961.86

enetration cw r Other
o nt
lev.] Depth esistance ﬁ; Tests
fe et] (feet) Log Material Description (Bb:o’“'?éo 20" a0

12 0-17 O'~Sample L B L
Recovered5 0/5.0'=100%
CLAYSTONE 1lightgray (N
7) tomediumgray (N5)

with dark yellowish orange
(10YR6/6) mottling At

15 5' grades intomedaiunm
darkgray (N4) claystone,
unweathered, damp to wet

20 _

—

-1
—

NNNNNE

17 0-22 0'-Sample
Recovered 5 0/5 0'=100%

Vel 1
W

17 0-19 6' CLAYSTONE
lightgray (N7) tomediym
gray (N 5) withdark
yvellowish orange (10YR
6/6) mottles, firm, damp

19 6-22 0' CLAYSTONE
paleolive (10YR6/2)
claystone with slight dark
yellowish orange (10YR
6/6) mottlingalong
fractures, some 1ronstone
in fractures; firm, damp
23 0-28 S'~-Sample
Recovered 3 5/5.0'=69%
ROD2 9/3.5=87%.
CLAYSTONE darkyellowish
orange (10YR6/6), sandy,
grades downward into a
dusky yellow (5Y 6/4)
sandy claystone; several
patches of white very
fine-grained sand,
consolidated, dry

—30

28 5-33 5t'-~Sample
Recovered 2 0/5 0'=40%
RQD1 5/2 0'=75%
CLAYSTONE 1lightgray (N
7) and pale yellowash
brown (10YR6/2) ; white
calicheat 31.5*' (0.25"
thick), strong reaction
strongly with HCL,
consolidated, dry

— 35

33.5-38.5'~-Sample
Recovered 2 1/5.0'=42%
RQD2 1/2 1'=100%
CLAYSTONE* darkyellowish
orange (10YR6/6) with
moderate yellowish brown
(10YR5/4) limonite
stains, grades downward
intoapaleyellowish
brown (10YR6/2) slightly
sandy claystone,

el consolidated; dr

Checked b
Remarks logged by T Murphy & J Bergman v
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Project: focky Flats Pla LOG OF BORING NO. 2-s

Date Drilled 8/29/86 and 9/12/86 to 9/18/86 Coordinates 11 37794.1 E 22134.9
Boring Method Hollow Stem Auger/NC Core Ground Surface Elevation 5961.86

tration r
ee':l a't}nce &f‘l?ﬂt Other

tev.} DepthlSe
teet)] (feet)

y Material Description (Blows/ Inch) Tests
20 40 20 40

_____ LR R

38 5-43.5'~-Sample

a Recovered3 6/5 0'=73%

Y RQD3 6/3 6'=100%

[ - CLAYSTONE lightolaive

X gray (5¥Y5/2) ; some fine

- — - tovery fine-grained sand,
1 dark yellowish orange

= (10YR6/6) mottling, black
. 2 organic fragments, few

- = caliche straingers,

- — consolidated, dry

5
o

Tola bl

—

— Recoveredl 6/4 0'=40%
— 2 RQDO 8/1 6'=50%

- CLAYSTONE. yellowaish
- X brown (10YR 2/2) with some
] moderate yellowish orange
s 2 (lL0YR6/6) mottlang,
sandy, fewblack organic
fragments; consolidated,
damp

1 43.5-47 5'-Sample

1T
'Il
]

47.5-52 5‘'-Sample.
Recovered 5.0/5.0'=100%

g RQD5 0/5 0'=100%
CLAYSTONE olivegray (5Y
= 3/2)., nomottling,

=] homogenous, consolidated,
dary

|
]
Ll bbb bbb bty

HHHHRHHEHIRE
1

52 5-57 5'=-Sample
Recovered3 5/5 0'=70%
RQD2 5/3.5'=71%
CLAYSTONE* Same as above;
dary

57 5-62 5'-Sample
Recovered 5 0/5 0'=100%
RQD5 0/5 0'=100%
CLAYSTONE. olivegray (5Y
3/2) withmoderate
yellowish brown (10YR5/4)
mottling; at 59 0' and

59 5'hitathainlayer

0 3*and0.1"' thick,
respectively, of moderate
yellowish brown (10YRS5/4)
siltstone nodules; very
fine-grained, dry

|
[

T O T T T T O Y T S T A Y O O T T OO T 1 O e I O O O O T O O

Ll baly

60

N
Remarks logged by T Murphy & J Bergman Checked by ;‘A;,.“
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Project: Rocky Flats Plant LOG OF BOR'NG NO 27-86 |

Date Drilled 8/29/86 and 9/12/86 to 9/18/86 Coordinates 11 37794.1 E 22134.9
. Boring Method tollow Stem Auger/NC Core Ground Surface Elevation 5961.86

enetration d” r Other
nt
lev | Depth Ees stance ofl? Tests
teet) (feet)Typel Log Material Description ‘B"’;'o‘“'fé" 20 40

——— L LA IR

—

o)
[

o

ETRETEN L o i e e 2 k]

LT T

nn
HN

= = 62.5-67 5'-Sample
Recovered 5.0/5 0'=100%
RQD5.0/5.0'=100%.

-} CLAYSTONE- olivegray (5Y
- - 3/2), sandy, several

~] moderateyellowishbrown

\ra
I
!
"

Y
|

1
I

1)
!
NN

(10YR5/4) s1ltstone -

|
clo o b b ba ottty

oy nodules at 66.4"', 66 9!

] andé67 0', eachlayer1s
— less than 05°' wide;

= =] consolidated, moist

= =] 67 5-72 5'-Sample

[-—"_-41 RecoveredS5 0/5 0'=100%
& = RQD5 0/5.0'=100%

[ — CLAYSTONE. olivegray (5Y
3/2): sandy; moderate
yellowish brown (10YR5/4)
[ - si1ltstone nodules,

= = conscolidated, moist.

}—70

T, T
NN NN

3 72.5-77 5'-Sample.
Recovered4 4/5.0'=88%
RQD4 4/4 4'=100%
CLAYSTONE. olivegray (5Y
= 3/2), sandy; layer of

=3 moderate yellowish brown
Ex (10YR5/4) s1ltstone

—1 nodules 73.8°1,
consolidated; moist.

LI
HEHY,

T
t

K

IHHHHKEHY
]

75

Ly
(M

) T 9,1
HHMKH]

77.5-82.5'-Sample.
Recovered 4.5/5.0=90%
RQD4.5/4.5'=100%
CLAYSTONE* olivegray (5Y
3/2), sandy; blackorganic
fragments; consolidated,
damp

AN NN e

T, h, 0, T, T
HHEHHHHH

L b b b b b b bl el

ved by MO
Remarks 1ogged by T Murphy & J Bergman Chec Y DN

Hydro-Search, Inc. Page 4 of 8
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Project: Rocky Flats Plant LOG OF BOR'NG NO 27-86

Date Drilled 8/29/86 and 9/12/86 to 9/18/86 Coordinates N 37794.1 E 22134.9
Boring Method Holiow Stem Auger/NC Core Ground Surface Elevation 5961.86

iElev ] Depth Materia! Description o8 3’,%',,'82 &54§at 19‘:23
toot] (feet)[Type] Log . cre (Blows/IncB1 20 40
LB L

[o.¢]
(@]

82 5-87 S'-Sample
Recovered 5 0/5 5'=91%
RQDS5 0/5 0'=100%
CLAYSTONE Same as above,
damp

T A T T

87 5-92 5'-Sample -
Recovered 5 0/5 0'=100%
RQDS 0/5 0'=100%
CLAYSTONE olivegray (5Y
3/2) , moderate yellowish
brown (10YR5/4) siltstone
nodules 91 8 ', black
organic fragments;
consolidated, damp.

J
NN AN NN

111?111111114

92 5-597.5'~Sample
Recovered 3 2/5 0'=64%
RQD3.0/3 2'=94%.
CLAYSTONE olivegray (5Y
3/2); black organac
fragments, consolidated,
ary

l
Ll Ll

97 5-102.5'-Sample
Recovered 5 0/5 0'=100%.
RQD2 5/5.0'=50%.
SILTSTONE olivegray (5Y
3/2), very fine~grained,
slightly sandy: black
organic fragments:;
laminated; homogeneous;
consolidated, dry.

! l;
Remarks Logged by T Muphy & J Bergman Qrecked by ¢ 1443

Prolect eros222 Hydro-Search, Inc. Page 5 of 8
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Project. Rockv Flats Plant

LOG OF BORING NO. 2-s

Date Dritled 8/29/86 and 9/12/86 to 9/18/86 Coordinates N 37794.1 E 22134 9
Boring Method Hollow Stem Auger/NC Core Qround Surface Elevation 15961.86

enetration cyv r Other
t
Elev 1 Depth Material Description esistance oﬁ§n Tests
lows/ Inc
(feet)] (feet)fTyp (B s 43) 20" <o

Frerpir vt

102 5-107 5-Sample
Recovered 3 8/5 0'=76%
RQD3 0/3 8=79%
SILTSTONE Same as above,
dry

107 5-110 5‘'-Sample -
Recovered 3 0/3 0'=100%
RQD3 0/3 0'100%
SILTSTONE Same as above,
dary

110 5-113.5'-Sample
Recovered 0.25/3.0'=8%
RQDO 0/0 25'=0%
SILTSTONE Same as above,
dry

113.0-117.0'-Sample
Recovered2.2/4.0'=55%
RQDO.1/2 2'=5%.
CLAYSTONE Olivegray (5Y
3/2), si1lty, somevery
fine~grained sand, black
organic fragments,
homogenous, consolidated,
damp

117.0~122 0'-Sample
Recovered3 5/5.0'=70%
RQD2 7/3 5'=77%.
CLAYSTONE. olaivegray (5Y
3/2) ., s1lty; feworganics,
homogenous; damp

Lo o e e e e et e e i e i i L4 Ll

Project No.
106P06222




Project:

Rocky Flats Plant

Date Drilled 8/29/86 and 9/12/86 to 9/18/86
Boring Method Hollow Stem Auger /NC Core

LOG OF BORING NO. -

Coordinates 1 37794.1 E 22134.9
Ground Surface Elevation 5961.86

tev | DepthiSe
teet} (feet)

1o
O

I
lJllllJJJTJILJLJJ_Ll

Material Description

(Blows/ inch)
20 40

Reaiaiec] chglshe

E———

z

Other
Tests

20 40

122 0-127 0O'-Sample
Recovered 5 0/5 0'=100%
RQDS5 0/5 0'100%
CLAYSTONE olivegray (5Y
3/2), s1lty, some very
fine-grained sand, few
organic fragments,
homogenous, hard, dry

127 0-132 0'-Sample
Recovered 5 0/5 0'=100%
RQDS5 0/5 0'= 100%

127 0-129 0' CLAYSTONE
olivegray (5Y 3/2), -
sandy, black organic
fragments, homogeneous,
consolidated, dry

LR

129.0-132 0*' SANDSTONE
clay grades into light
gray (N 7) sandstone,
s1lty, very fine-grained,
thinclay laminae, few
organics, well sorted,
rounded, consolidated,

ary

132.0~-137 O'=Sample
Recovered 3 5/5 0'=70%
RQD2 3/3.5=66%

132 0-133 9' SANDSTONE
light gray (N7), silty,
very fine-grained, very
thinclay laminae, well
sorted, rounded,
consolidated, dry

133.9-137 0. CLAYSTONE
grades 1nto olivegray (5Y
3/2) claystone; siltyand
sandy, laminations in
sandy intervals; no
organics, consolidated,

ary.

137.0-142.0'-Sample
Recovered3 2/5 0'=64%
RQD2.2/3 2'=69%
CLAYSTONE olivegray (5Y
3/2), light brown (5YR
6/4) mottling; no
organics, homogenous;
slightly darp

Remarks 1ogged by T Murphy & J Bergman

Project No.
106P06222

Hydro—-Search,

inc.
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Checked by ‘g-‘g

Page 7 of 8




Project. Rocky Flats Plant

LOG OF BORING NO.

Date Drllled 8/29/86 and 9/12/86 to 9/18/86
Boring Method Hollow Stem Auger/NC Core

iev.] Depth
teet)] (feet)

yp

Material Description

Petetahes c"gfﬁﬁt

(Blows/Inch)
20 40

Coordinates 1 37794.1 E 22134.9
Ground Surface Elevation 5961.86

27-86

20 40

Otherj

Tests

3
H
&

140

|
Ll bt bl bttty

}
i

]
[ lllTlllJl_lllL

160

-
Remarks logged by T Murphy & J Bergman Checked by _}!.1’
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142.0-147 O'-Sample
Recovered 5 0/5 0'=100%
RQD3 8/5 0'=76%
CLAYSTONE olaivegray (5Y
3/2): s1lty; some very
fine-grainedsand; grades
downward into very
fine-grainedgray (N7)
sandstone, si1lty, few
organics, laminated, well
sorted, rounded,
consolidated, dry

147 0-152 0'=-Sample
Recovered5 0/5 0'=100%
RQDS5 0/5 0'100%
CLAYSTONE olivegray (5Y
3/2) s1ltyclaystone and
paleoclive (10Y 6/2) very
fine-grained silty
sandstone, sandstone
layers are less thano 1°'
thick, well sorted, few
organics; 2 dusky yellow
(5Y6/4) si1ltstone pockets
at 148 0'; sample exhibits
increased clay content
withdepth, consolidated;
hard, slightlydamp

152.0~157.0'-Sample
Recovered3 1/5.0'=62%
RQDO 8/3.1'=26%
CLAYSTONE- alternating
bands of olivegray (5Y
3/2) claystone and very
fine-grained gray (N 7)
s1lty sandstone; grades
downward 1nto olive gray
(5Y¥Y3/2) s1ltyclaystone,
paleyellowishbrown (10YR
6/2) si1ltstonenodule at
155 0'; consolidated;
slightly damp

TOTALDEPTH: 157.0°
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wlden, (O

LOCATION

106P06222

PROJECT

T Murphy/J Bergman

PERSONNEL

Rocky Tlats Plant
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WELL CONSTRUCTION SUMMARY

5961 86"
5963 26!

LOCATION or COORDS
N 37794 1

E 22134 9

ELEVATION GROUND LEVEL
TOP OF CASING

WELL

27-86

MNHMNNM]
Loty

N
HNNNRNRRH]

NN

INHNNRNRN

t

DRILLING SUMMARY

CONSTRUCTION TIME LOG

[HHHHMNNNHE NN
Illlllllllll IlllI|ILILILI'I

[NHHN
HHRAR

!
1

0 gl Vi

NI
(HNMN

ol

TOTAL DEPTH _Well 133 00' Hole 157 00 AsK START FINISH
BOREHOLE DiameTER 0 00' = 22 00" 77" — DATE | TIME | DATE | TIME
22 00" - 157 00" 5 5/8" BRILLING 1986 1986
DRILLER __Bovyles Brothers Dralling Co 74" aneer 8/29 10935 }18/29 |1200
15865 W_5th Avenue, Golden, CO NC core 9/1} 1545 _[9/17 1615
: {Dave Jarvie, Robert Roach) Regming 9/19 ] 0905 | 9/19 0945
RiG 1575007 “Failing O0rte 5757, 22 7 = 1 - eopHys LOGGING |_— — — -
BiT(s) 000" = 22 00' T5, 22 00' - 157 00' | casing
coring bit, stone bit, tricone 5" steel 8/29 | 1300 {8/29 1330
DRILLING FLUip O 00" - 22 00' nome, 22 00'{ 2" stainless | 9/22 | 1110 [9/22 {1135
157 00'  a1ir/water mist
SURFACE CASING g;pz 22 6' steel w/ locking FILTER PLACEMENT]_9/22 | 1140 |9/22 | 1150
CEMENTING 9/23 | 1820 |9/24 {0920
WELL DESIGN CEVELOPMENT  |_9/30 | 1215 | 10/1 |0912
BASIS GEOLOGIC LOG _X_ GEOPHYSICAL LOG . | OTHER
CASING STRING(S) C:CASING S=SCREEN Bentonite 9/22 | 1520 | 9/22 | 1620
0 00' 21 00'Cl - 9/19 11625 1 9/19 {1700
0 00'- 128 50' C2 - Backer testipg
128 50'- 133 00' S} - (‘emetiltmgLS” 8/29 1t 1330 | 8/29 | 1400
stee

WELL DEVELOPMENT

See Well Development Summary Sheet

casing ci1_3"' 1.D. steel surface casipg
c22"ID Sch 5 type 316 stain—

less steel, threaded and flush

jo1nted

SCREEN i 2 L.D Sch. 5 type 316 stain—

less steel, threaded and flush
_jointed, 0 010" wire wrap screen,
0 25' welded bottom cap

CENTRALIZERS _None

COMMENTS

W, t 8 0' during drillin

Jop of staipless steel casing 1 40"

FILTER MATERIAL 32742 silica sand

127 50' - 135 70'
CEMENT _Portiand Type I
0 00' - 126 50
oTHER _3/8" bentonite pellets
126 50' ~ 127 0Q'
135 75' - 157 00'

HYDRO-SEARCH renoepenver

CONSULTING HYDROLOGISTS-GEOLOGISTS




INDEX OF DATA

Boring No __ 28-86

Completed as well?__Yes

Data 1n File

X Log of Borehole

X  Well Construction Summaries

Well Development Summaries

Hydraulic Conductivity Test Data
and Results

Packer Test Data and Results
Water Level Data

Saturated Thickness Hydiograph

ORIGINAL PROCESS WASTF LINES CLOSURF CHARACTLRIZATION REPORT
ROCKY FLATS PLANT GOLDEN COLORADO

APPENDIX A




Project.  Rocky Flats Plant LOG OF BORING NO. 2=

Date Drilled 8/28/86 Coordinates N 37816.2 E 22137.1
Boring Method Hollow Stem Auger QGround Surface Elevation 5961.23
enetration r r
lev } Depth Material Description esistance (%ﬁ §nt '?;:'03
teet)] (feet)fTypef Log (Blows/ Inch)
20 40 20 40
A 1§ | BRI
0 _‘/ K oo.c | | _1
5. 00 ARTIFICIALFILL
—1 08 . +
> 'O 0-1 O0'-Sample -
- b ao" 4 Recovered0 8/1.0'=80%
Os &1 GRAVEL grayishorange -
og pink (5YR7/2) tovery -
- c,. pale orange (10YR8/2)
— 0O O] granite, quartziteand -
po OZY sandstone pebbles, sandy,
v— UO ° N -——y
S°0.¢ si1lty, calcareous, poorly
oo 8 °D sorted, subangular to -
094 subrounded;
- sJo.d unconsolidated, dry =
=] o —
— q ..
— 2 ‘©°4 1 0-2 0'-Sample ]
~ £5° Recovered 0 0/1 0'=0%
ey
- <09} 2 0-4 0'~-Sample
. 8L Recovereai s5/2.0'=75% -
_ o) (] GRAVEL Same as above, -
o ~d tracesiltandverylight
- Qeo gray (N 8) sand, grayish -
D.Jdep|] orange (10YR7/4) gravel -
- O o+ O] layerfrom3 5-4 0,
o D °~J] calcareous, poorly sorted, -
. :9..' unconsolidated, dry —d
- D
_ ©0° 4 0-5.5'~-Sample -
0 o Recovered 1.5/1.5'=100% _
e () e oo, <] GRAVEL Same as above,
_ P,c> of tracesiltandverylight -
Ve °C gray (N 8) sand, white (N .
— - Q 9) finesilt layerat
_ 4 9'; calcareous; dusky —ﬂ
o0 ‘o] yellowgreen (5GY5/2)
— v"é 4 fine-gralnedsandandsilt =
P2 layer from5.4-5 5°', -
= [ 2®0°} moderatelysorted,
— °a.0.° unconsolidated, dry -
Do DL,
- ciet?A s5.5-8.0'-sample 1
— 0003 Recovered0.0/2.5'=0% -
- DOVO%
— s ]
S b ° o
6 AL%[s)
- @, o 0
—
Cnd ' * D ; ;
- ¥ 30 - -1
Do v
— ° o —
O Oo
- po_o Vy.‘ -
an— .00 -
u°°. .‘
— O o -
ol & -
— 90 ol
8 d THY2)

Y X1
Remarks 1ogged by T Murphy Checked by~ N)

Hydro-Search, Inc.

- Ui




Project:

Rocky Flats Plant

S

Date Drilled 8/28/86

LOG OF BORING NO

28-86

Coordinates N 37816 2 E 22137 1

Ground Surface Elevation

Boring Method Hollow Stem Auger 5961.23
tration Lyg r
t Other
jev ] Depth ea l‘lnco ain Tosts
FfeeJ (teot)fTyp Material Description (Bbzv‘o‘“nfy 20 40
28 IR RN IR

——

10

b 12

Ll bbb e b bbb bl gl

|
Lo bala b o byl

A .

T, 1.7
i
!

(M
[

(M

R
(WM
)

- — - — -

8 0-12.5'-Sample
Recovered 4 5/4 5'=100%

8 0-8.4' GRAVEL Same as
above; trace silt and very
light gray (N 8) sand,
poorly sorted, subangular
to subrounded,
unconsolidated, dry

ARAPAHOE FORMATION

8 4-12 5' CLAYSTONE
paleolive (10YR6/2) with
dark yellowish orange
(10YR6/6) mottling, trace
silt, thincoarse sand
lenseat9 1-9 2°',
slightly calcareous,
weathered, damp

12.5-15 5'~Sample
Recovered 3 0/3.0'=100%
CLAYSTONE paleolive
(10YR 6/2) wathdark
yellowish orange (10YR
6/6) mottles, tracesilt,
weathered, grades downward
into brownishgray (5YR
4/1) claystone, damp

Remarks logged by T Murphy

TOTALDEPTH 15.5°

AN NN

1




(olden, (O

LOCATION

106006222

PROJECT

Murphy

[

PERSONNEL

Rocky Flats Plant

)
N

6

WELL 28-86

WELL CONSTRUCTION SUMMARY

<

A

uﬂllllllIHIIHIIIIIIIHIIIIIIIIIIIIIIIlIIIIIIlI

[~ 14

16

20

|
NN

:I
1

LOCATION or COORDS ELEVATION GROUND LEVEL — 2961 23°
N 37816 2 E 22137.1 TOP OF CASING 5963 77'
DRILLING SUMMARY CONSTRUCTION TIME LOG
ToTAL DEPTH Well 8 60' Hole 15 50° START LINISH
BOREHOLE DIAMETER — 7% TASK DATE | TIME | DATE | TIME
DRILLING 1986 1986
DRILLER ___Bovles Brothers Driliing Co X" auger 8/29 | _1007 8/29 1 1230
15865 W 5th Avenue
Golden, CO (Dave Jarvie)
RIG Mobile B-57 GEOPHYS LOGGING | _— — — -
BIT(S) L CASING
2" stainless 8/29 | 1532 8/29 1 1532
DRILLING FLUID None -
SURFACE CASING (S:;Dx 5' steel w/ locking | riteR P_acEMEnNT_8/29 | 1530 | _8/29| 1615
CEMENTING 8/29 |_1630 |_8/29 | 1632
WELL DESIGN CEVELOPMENT | _9/12 | 1325 | 9/18| 1300
BASIS GEOLOGIC LOG X GEOPHYSICAL LOG ___ | OTHER
CASING STRINGIS) C=CASING S=SCREEN Bentonite 8/29 1615 | 8/28|_ 1630
000" 4 03' _C] - 8/29 1515 8/29 1530
4 03— 8 60" _SI -
_ _ WELL DEVELOPMENT
- - See Well Development Summary Sheet
casING ¢1_2" ID Sch 5 tyre 316 stain
less steel, threaaded and {lush
j01nted
SCREEN s1.2"1D Sch 5 me 316 stain-

less steel, threaded and flush
jointed, 0 010" wire wrap screen
0 25' welded bottom cap.

COMMENTS
No water encountered durang dralling

CENTRALIZERS _Type 304 stainless steel

6 75' - 555"

Top of stainless steel casing 2 54°'

FILTER MATERIAL _32-42 saljca sand
2 70' - 9 70'

Cave from T ro 15.10°

CEMENT Portlg_nd Type 1

000' - 200

oTHER _3/8" bentonite pellets
2 00' -2 70!
9 70' - 15 10'

HYDRO-SEARCH renoepenver

CONSULTING HYDROLOGISTS-GEOLOGISTS




INDEX OF DATA

Boring No _ 29-86

Completed as well?_ Yes

Data 1n File

X _ Log of Borehole

X  Well Construction Summaries
Well Development Summaries

Hydraulic Conductivity Test Data
and Results

Packer Test Data and Results
Water Level Data

Saturated Thickness Hydiograph

ORIGINAL PROCESS WASTF 1INES CLOSURF CHARACTERIZATION REPORT
ROCKY FLATS PLANT GOLDEN COLORADO

APPENDIX A



Project.

Rocky Flats Plant

LOG OF BORING NO. 2

Date Drilled 9/9/86

Boring Method iollow Stem Auger

Coordinates N 37610.3 E 22584.1

Ground Surtace Elevation 5958.26

Depth

Y (feet)

feet

Material Description

“_.

Other
Tests

U\ _/

.0

6] / °<5’%
[4

Q
o

0

NONSIER,
060

»
o

o

L]

[N I B I
£
%F\"Q

1

W O T O
3

I

=

|
HHHHHRRINH

I
'l

ROCKY FLATS ALLUVIUM

0 0-2 0'-Sample
Recovered 0 5/2 0'=25%
GRAVEL grayishbrown
(S5YR 3/2) todusky brown
(S5YR2/2) granite and
quartzite pebbles and
cobbles, sand and s1lt
matrix, bimodal sorting,
subangular,
unconsolidated, loose,
damp

2 0-3 6'-Sample -
Recoveredl 6/1 6'=100%
GRAVEL moderate brown
(5YR4/4) granite and
guartzite pebbles and
cobbles, sandy, some s1lt,
poorly sorted, subangular,
well packed, damp

3.6-6.5'-Sample.
Recovered 0.0/3 0'=0%
Cuttings. GRAVEL 1liaght
brown (5YR5/6) granite
and quartzite pebbles and
cobbles, unconsolidated,
dry

6.5~-7 5'-Sample GRAVEL
light brown (5YR6/4)
granitic pebbles and
cobbles; medium to coarse
sand, poorly sorted,
angular; unconsolidated,
dry todamp

7 5-12.5'-Sample
Recovered 4 3/5 0'=86%

7 5=-8 7'. CLAY olive
gray (5Y 3/2) and grayish
brown (9YR2/2), gravelly,
some sand and s11t,
caliche stringers; soft,
moist

Remarks

Project No.
106P06222

ARAPAHOE FORMATION

8 7-12.5' CLAYSTONE"
yellowishgray (5Y7/2) to
dusky yellow (5Y6/4),
silty, weathered, farm,
moist

Logged by T Murphy

sitianes| CYign

Blows/inc

¢ 20 46° 20 40

I 717 1R L
-.1
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—
o
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ﬂ
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ﬂ
—1
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-1

Hydro-Search, Inc.

Checked by _

331

Page | of 2



Project Rocky Flats Plant LOG OF BORING NO. 2

Date Drilled 9/9/86 Coordinates N 37610.3 E 22584.1
Boring Method Hollow Stem Auger QGround Surface Elevation 5958.26

.J Depth wnanes] gish [ omer

teet] (teet)[Typel Log Material Description (Blows/ Inch) Tests
20 40 20 40

LR L LR

20

12 5-17 5'-Sample.
Recovered 5 0/5.0'=100%
CLAYSTONE- paleolive
(10Y 6/2) withdark
yellowish orange (10YR
6/6) mottling,

- fine-grained to
coarse-gralned sand
stringers, occasional
calcite in fractures (dark
yellowish orange 10YR
6/6), 50% sand and 50%
claystone, firm, moist

Ll !

e ) ) et 17 5-22.5'-Sample -
Recovered 2 0/5 0'=40%
SANDSTONE darkyellowish
orange (10YR 6/6) and
lightgray (N7), silty,
sone clay, moist, soft

22 5-25 5' lost core

TOTALDEPTH 25.5°

LAl bl

0
b
Remarks 1,50ed by T Murphy Checked by 5,},-_\_

Project No.




Golden, (O

LOCATION

106P06222
Rocky Flats Plant

PROJECT

I Murphy

PERSONNEL

WELL 29-86

L0
] WELL CONSTRUCTION SUMMARY
Y 4 A}
=l LOCATION or COORDS ELEVATION GROUND LEVEL 5958 26
=t ";.‘ M 37610 3 E 22584 1 TOP OF CASING 5959 95
S E
1=F"3: { DRILLING SUMMARY CONSTRUCTION TIME LOG
= d  ToTaL pepTH Mell 8 77' Hole. 22.50" TASK START FINISH
{E] B sorevoLe piameTeR T DATE | TIME | DATE | TIME
= ::: CRILLING 1986 1986
L ofs i} =1 oriLLER __Boyles Brothers Drilling Co X' auger . 1 9/9 11230 |_9/9 | _1410
gff — 15865 W__ Sth_Avenye
»'; _::E Golden, CO (Dave Jarvie)
=] RIG Mobile B-57 GEOPHYS LOGGING | _— — — —
k =1 BIT(S) 15 CASING
15 |3 ] 2" stainless 9/9 1550 9/9 1552
; 7 DRILLING FLUID None ]
2 =]
7 ~1 SURFACE CASING O x 4' steel w/ locking FILTER P_ACEMENT] _9/9 1600 9/9 1605
r cap 5
E: CEMEMTING 9/9 16 10 9/9 1615
: WELL DESIGN 9/12 | 1410 | 9/121 1410
20 LEVELCPMENT
BASIS GEOLOGIC LOG _X_ GEOPHYSICAL LOG ___ | OTHER
CASING STRINGIS) C:CASING S=SCREEN Bentonyte 9/9 | 1605 | 9/9 |_1510
000" 283 (I - 9/9 |_1540 |_9/9 |_ 1542
_283- 877" Si -
—25 - -
_ _ WELL DEVELOPMENT
10 - - —see Well Development Summary Sheet
CASING Ci 2" I D Sch 5 tvpe 316 stain—
less steel,threaded and flush
jointed,
. SCREEN s1 2" ID Sch 5 type 316 stain-
less steel, threaded and flush
jointed, 0 010" wire wrap screen COMMENTS
0 25" welded bottom cap No water encountered during drailling
CENTRALIZERS _Type 304 stainless steel
0 500" -6 20" Top of stainless steel casing 1.69°
FILTER MATERIAL . 32-42 silica sand Cave from TD to 20.30'
2 50' -9 10'
CEMENT ___Portland Type 1
5 000" -2 00
OTHER _3/8'" bentonite pellets
200" - 250
9 10' - 20 30'
.50
HYDRO-SEARCH renoeoenver CONSULTING HYDROLOGISTS-GEOLOGISTS




INDEX OF DATA

Boring No _ 30-86

Completed as well?__Yes

Data in File

X Log of Borehole

X Well Construction Summaries

Well Development Summaries

Hydraulic Conductivity Test Data

. and Results

Packer Test Data and Results
Water Level Data

Saturated Thickness Hydiograph

ORIGINAL PROCESS WASTF [ INES CLOSURF CHARACTERIZATION REPORT
ROCKY FLATS PLANT GOLDEN COLORADO APPENDIX A




Project: Rocky Flats Plant LOG OF BOR'NG No' 30-86

\ Date Drilled 9/6/86 Coordinates N 38092.5 E 21819.6
. Boring Method Hollow Stem Auger Ground Surface Elevation 5956.21

%mr?{ﬁzgat Other

Material Description (37;,:‘,7::,; Tests
20 40 20 40

L R

lev.] Depth
feet)] (feet)

0
ARTIFICIALFILL

0 0-2 O'-Sample
Recoveredl 2/2 0'=60%
0.0-0 8' GRAVEL
granite and quartzite
pebbles, sandy, silty,
poorly sorted, wet V

ol

AEIEEAERRRIINNRIRRN RN

0 8-2 0' CLAYSTONE
dusky brown (5Y 2/2) and —
olivegray (5Y 3/2),
silty, moist towet

ARAPAHOE FORMATION .

2 0-4 0'-Sample
Recovered2.0/2 0'=100%
CLAYSTONE 1lightolive
gray (5Y 5/2), somedark
vellowish orange (10YR
6/6) 1ronstaining,
slightly calcareous,
si1lty, firm, moist

4.0-6 0'-Sample.
Recovered2 0/2.0'=100%
CLAYSTONE. lightolive
gray (5Y5/2), somedark
yellowish orange (10YR
6/6) 1ronstaining;
fragments of calcite, some
light olivegray (5Y5/2)
fine-gralined sand, soft to
moderately firm, moist

6.0-11 0'-Sample
Recovered5.0/5 0'=100%
CLAYSTONE* lightolive
gray (5Y5/2), somedark
yellowish orange (10YR
6/6) 1ronstains; calcite
concretionat6.3'; farm,
damp.

11.0-16.0'-Sample.
Recovered 5.0/5.0'=100%
CLAYSTONE olivegray (5Y
3/2) toolive brown (5Y
4/4); £fi1rm, damp.

TOTALDEPTH: 16 0'

pl el g e r e vt g ettt gal

‘ 20
e |
| Remarks 1og0ed by T Murphv Checked by !‘E




T Murphy

Golden, (0

LOCATION
PERSONNEL

Rocky Flats Plant

106106222

PROJECT

6

L T e T T e L H TR

.8

10

2

| J4

' 20

ATV

N

NN

WELL 30-86

WELL CONSTRUCTION SUMMARY

LOCATION or COORDS
N 38092 5

E 21819 6

5956 21°'
5957 62

ELEVATION GROUND LEVEL
TOP OF CASING

HK AN
HHE KRR

THHHA]
HHHHHHEH TN

|
)

DRILLING SUMMARY

CONSTRUCTION TIME LOG

ToTaL DEPTH _Well 14 93' Hole 16 00" . S14RT FiisH
BOREHOLE DIAMETER 75" - DATE | IIME | DATE | TIME
DRILLING 1986 1986
ORILLER _Bovlies Brothers Drilling Co %" auger 9/6 _|_1200 |_9/6 | 1430
15865 W 5th Avenue
Golden, CO (Dave Jarvie)
RIG Mobile B-57 GEOPHYS LOGGING |__— | _— —~ | =
BIT(S) Blade bit CAS3ING

2" stainless 9/6 1630 9/6 1635

DRILLING FLUID None

SURFACE CASING 2 X% +' steel w/ locking
cap

HRHHK

L

WELL DESIGN

BASIS GEOLOGIC LOG X GEOPHYSICAL LOG

CASING STRINGIS) C=CASING S=SCREEN
0 09" _248" _CI -

FILTER P_LACEMENT] _9/6 | 1635 |_9/6 1650
CEMENTING 9/6 1650 9/6 1700

LEVELCPMENT 9/12 { 1010 9/19 1 1030

OTHER
Bentonite 9/6 164 | 9/6 1642

9/6 1625 | _9/6 1630

2 48%- 14 93' _SI -

WELL DEVELOPMENT

(N}
HHHHNH,

e

(AN NN NN NN
IHMHNNRN]

n

!

|
"

casING ¢i 2" 1D Sch 5 tvpe 316 stain-

See We Sheet

less stee],threaded and flush

j101nted

SCREEN s1 2" ID Sch S type 316 staipg-

1 t threaded and h

jointed, Q 010" ware wrap screen

0 25' welded bottom cap

CENTRALIZERS _T 304 stainless steel

COMMENTS
No wagter encountered during drilling

Top of stainless steel casing 1.41"

—~18

20

FILTER MATERIAL _32742 silica sand

Cave from TD to 15,60’

2.20' - 15 10"

cemenTt Portland Type I

000" -2

OTHER _3/8" hentomite pellets
200" - 220
15 10" - 15 60’

HYDRO-SEARCH renoepenver

CONSULTING HYDROLOGISTS-GEOLOGISTS
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Prolect focky Flats Flant |LoG OF BORING NO. .

——
Date Drilled 9/2/86 Coordinates 33066 2 £ 21661 8
Boring Method 1ollow Stem Auger Ground Surface Elevation

- eongtration m r
?,:':'S = Material Description &7::,:37::,: c.’X §M
20 40 20 40
LR T 7T v

0
ARTIFICIAL FILL

0-2.0'-Sample Recovered
2 0/2.0'=100%.

0-0.9" SILTY GRAVEL.
grayish brown (5YR 2/2)
very fine-grained

sand, si1lt and gravel,
few roots; poorly sorted:
angular; unconsolidated;
dry‘

—)

-
—~
—
-
——
- [
(O
-
1)
—
q
b
-
q
_ ‘
—

ARAPAHOE FORMATION

0.9-2.0'- SAND: 1light
gray (N 8/0) to dusky brown
(5YR 3/2) medium to fine-
grained: some clayey sand,
moderately sorted; firm:
apparent bedding from
variation in clay fraction:;
alternating layers of sand
and clayey sand; dark
yellow stain (10YR 6/6)
increase in sand and silt
percent from 1.5-2.0';
firm; dQamp. *

L
e
7
-
e
e
?
e

2.0-4.0'-Sample

Recovered 1.2/2 0'=60%.
SAND* 1light gray (N 8/0)
to grayish orange (10YR
4/4); medium-grained sand,
some clay and silt; dark
yellowish orange (10YR 6/6)
mottles; calcareocus sand
from 3.0-3.5'; firm; damp.

4.0-7.0'-Sample.
Recovered 3.0/3.0'=100%.
SAND: grayish orange
(10YR 7/4): silty and
clayey sand at 4.9 and
6.2'; calcareous fracture
at 6.8'; medium to fine-
grained; quartz
predominates; soft; damp.

LPLIE I bE e I e n e g R
NN N N NN

]

SON NN

E

| I Lt 1l
Remarks Logged by T Murphy Checked by ‘!‘__!b

Project No

106POG222 Hydro—Search, Inc.

Page | of 3




LOG OF BORING NO. =

Date Drilled 5/7/5¢ Coordinates N 38066 2 [ 21661.8
“ Boring Method  oliow Stem Auger G@round Surtace Elevation -, 21
engqtration
T o wisies g | oun
eet] (fee ne
t yp 20 40 20 40
s TT T T T V1T T
-
-

%

7.0-12.0'-Sample.

Recovered 5.0/5.0'=100%.
SAND. grayish orange

(10YR 7/4), medium to fine-
grained, moderately clean,
some silt, slight color
variation to pale olive
(10YR 6/2) with depth,
soft; damp

12.0-17.0'~Sample.
Recovered 4.0/5.0'=80%.
12.0-14.9" SAND pale
olive (10YR 6/2) to grayish
orange (lOYR 7/4); medium
to fine-grained; moderately
Clean; some silt; soft;
damp.

14.9-16.5" CLAYSTONE:
grayish olive (10Y 9/2);
dark yellowish orange

(10YR 6/6) mottles;
occasional thin sand layers
at 14.8 and 15.8'; slightly
calcareocus, firm; damp.

16.5-17.0': CLAYSTONE:

dark olive gray (5Y 3/2):
, silty; black wood

fragments; firm; damp. J

17.0~-22.0'~Sample.
Recovered 5.0/5.0'=100%.
17.2=-17.7'* CLAYSTONE:
dark olive gray (5Y 3/2);
gilty; black wood
fragments; firm; damp.

—3

17.7=-20.0': SAND: pale
olive (10Y 6/2); yellowish
orange (l10YR 6/6) mottles:;
some fine-grained sand;
occasional sand lenses
0.2' thick; silty; firm;

40 damp.
!!Il
“

Remarks ' logged by T. Murphy i, X ks

P t No.

Ll ittt a i a1 g0 e 010010014
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LOG OF BORING NO. s

Date Drilled 5/2/s6 Coordinates 1 38066 2 T 21661 8
Boring Method  Hollow Stem Auger Ground Surface Elevation sasn 21"
engtration ny r Other
feet)[Typef L éscription (Blows/ Inch)
(feet)] ¢ yp og o/ eo 20 40
TP LRI
40_] 20.0-20.9' CLAYSTONE
moderate yellowish brown
- (10YR 5/4) to dark
- yellowish orange (l10YR 6/6),
dark yellowish orange (10YR
] 6/6) stains; firm; damp.
- 20 9-22.0" CLAYSTONE.
— moderate vellowish brown
(10YR 5/4) to dark -

Yellowish orange (10YR
6/6); dark yellowish orange
(LOYR 6/6) stains, iron-

i 5 stone; firm, damp

—

——

I TOTAL DEPTH 22.0°
T

——

e

ennl

ey

—

—

| 1.1

60 I I T I |

Remarks Logged by T Murphy Checked by
L
Project No.

106P06222 Hydro-Search, Inc.
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wlden, (O

LOCATION

106P06222 — Rocky Flats Plant

PROJECT

1 Murphy

PERSONNEL

i

.10

£\

—15

Y

i

{IIIIIIIIHIIIIHIIIIIIIIIIIIIIIIlII

20

.25

=30

35

| 40

—50

v

WELL 31-86

WELL CONSTRUCTION SUMMARY

LOCATION or COORDS
N _38066.2 E 21661.8

ELEVATION GROUND LEVEL —2964 21

TOP OF CASING 5966 67

DRILLING SUMMARY CONSTRUCTION TIME LOG
TOTAL DEPTH Well 17 32' Hole 22 OQ' TASK START FiNiSH
BOREHOLE DIAMETER 75" DATE | TIME | DATE | IIME
DRILLING 1986 1986
DRILLER __Bovles Brothers Drilling Co 7% auger 9/2 1100 | 9/2 11255
15865 W _5th Avenue, Golden, CO
Dave Jarvie
RIG Mobile B-57 GEOPHYS LOGGING | _— - — —
BIT(S) —1=2 CASING
2" stainless_ 9/2 1445 | 9/2 1450
=] DRILLING FLUID None ,
F5]  surFace casing 3" x 5' steel w/ Locking FILTER PLACEMENT] _9/2 | 1503 | 9/2 |1510
] <l CEMENTING 9/2 | 1515 | 972 | 1530
WELL DESIGN. CEVELOPMENT 9/12 | 1240 | 9/12| 1240
BASIS GEOLOGIC LOG _X  GEOPHYSICALLOG __ | OTHER
CASING STRING(S) C=CASING S=SCREEN Bentonite 9/2 | 1510 | 9/2 |_1515
Q00" _246' Cl - 9/2 | 1430 | 9/2 | 1445
246" — 1732 S -
_ ~ WELL DEVELOPMENT
- - See Well Development Summary Sheet
CASING cl 21D N Sch 5 Type 316 stain-
less steel threaded and flush
jointed
SCREEN Sl 2" I D , Sch 5 Type 316 stain—

less steel, threaded and flush
_jointed, 0 010" wire wrap screen,
0 25' welded bottom cap

CENTRALIZERS T 304 stainless steel
4 00' - 500', 900" - 1080

COMMENTS:
No water encountered during drilling

Top of stainless steel casing 2 46

FILTER MATERIAL _32—42 silica sand
2 40' - 18.30'

cEMENT __Portiand Type T

0. 00' - 1 80

OTHER __ 3/8" bentonite pellets
1 80' - 2 40!

18 30" - 22 00'

HYDRO-SEARCH renoepenver

CONSULTING HYDROLOGISTS-GEOLOGISTS




INDEX OF DATA

Boring No _ 32-86

Completed as well?__Yes

Data 1n File

X Log of Borehole

X Well Construction Summaries

Well Development Summaries

Hydraulic Conductivity Test Data
and Results

Packer Test Data and Results
Water Level Data

Saturated Thickness Hydrograph

ORIGINAL PROCESS WASTF LINES CLOSURF CHARACTERIZATION REPORT
ROCKY FLATS PLANT GOLDEN COLORADO APPENDIX A



Project. Rocky Flats Plant LOG OF BORING NO. s

Date Driiled 9/3/86, 9/22/86-9/25/86 Coordinates N 38065 7 E 21640 7
Boring Method Holiow Stem Auger/NC Core Ground Surface Elevation 5944 46’
engtration cw'l r Other
nce ofifent
Material Description (B?w:t/?ncro (‘ § Tests
0

20 4 20 40
T L

Elev | Depth
(teat] (feet)

0
ARTIFICIAL FILL

0-2.0'~Sample. Recovered
2.0/2.0'=100%.

0-0.8' TOP SOIL dark
qyellowlsh brown (lOYR 4/2);
unconsolidated, dry.

N

ARAPAHOE FORMATION

L e i gl

0 8-2 0 SANDSTONE* Ilight
gray (N 7), medium to fine-
grained; mostly fine-~
grained sand and silt,
slightly calcareous,
massive; no apparent
bedding; well sorted; firm,
dry.

NN

|
Tllll

Ll e b b e lag tadl gt

2.0-4.0'-Sample.

Recovered 2.0/2.0'=100%.

SANDSTONE: light gray

(N 7):; dark yellowish

orange (l0YR 6/6) stains:

increase in silt content:
soft; well sorted; dry.

I I I O

4.0-7.0'~Sample.

Recovered 3.0/3.0'=100%
SANDSTONE: 1light gray

(N 7) with dark yellowish
orange (l0YR 6/6) mottling:;
increased clay and silt at
4.8' to 6.3'; bedding 0.05'
thick, apparent bedding
from variations in
staining; leaf imprints;
very slightly calcareous
along fractures; soft;
danp.

L i1

DO

7.0=12.0'-Sample.
—¥ Recovered 5.0/5.0'=100%.

' SANDSTONE: medium light
§ gray (N 6) to medium dark
gray (N 4); fine to very
fine-grained; silty waith
some clay, dark yellowish
orange (l10YR 6/6)stains,
§ clayey sand layers

3 alternate with sand layers

0.5-0.8' thick; soft; damp.jlﬁl | ] | | I T I |
Remarks Logged by T Murphy & J Bergman Checked by \_m!’;

Project No.

106P06222 Hydro-Search, Inc. Page | of 7
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Project Rockv Flats Plant

LOG OF BORING NO. -

Date Drilled 9/3/86, 9/22/86-9/25/86
Boring Method Hollow Stem Auger/NC Core

Elev.] Depth
feet) (feet)

TR Y aD

Typef Log 1

Material Description

eatat

Coordinates N 38065.7
Ground Surface Elevation

ation
ance

(Blows/ inch)
20 40

E 21640 7
5964 .46

&m{u

20 40

Other
Tests

NN

!
i

n
1l

- —

!

I‘III

- —

-

LPRELER LS
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[NNHHN]

e 3o

L b tadat

l
i
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N HH N

e T T T

1
L
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T

1
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1l

$12.0-16.5"
fmedium light gray (N 6) to
¥ medium dark gray (N 4);

Pyt b bl

£~

Remarks

12 0-17.0'-Sanmple.
Recovered 5.0/5.0'=100%
SANDSTONE:

fine to very fine-grained:
silty with some clay, dark
yellowish orange (lO0YR 6/6)
stains; soft; damp.
16.5-17.0" CLAYSTONE:
medium gray (N 5) to dark
gray (N 2) and pale olive
(10YR 6/2), black wood
fragments; amount of clay
and thickness of beds ~
increase with depth, firm,

J damp.

{17.0-22.0'-sanmple.
JRecovered 5.0/5.0'=100%.

CLAYSTONE: grayish olive
(10Y 4/2) to medium gray

(N 5); dark yellowish
orange (1l0YR 6/6) mottles;
calcareous thin sand lenses
at 18.0 and 18.5'; lenses
are 0.01-0.02' thick: firm:;
damp.

22.0-27.0'=Sample.
Recovered 5.0/5.0'=100%.
CLAYSTONE: grayish olive
(10Y 4/2) to medium gray
(N 5); dark yellowish
orange (l0YR 6/6) mottles,
firm; damp.

25.0-31.0'-Sample.
Recovered 0.0/6.0'=0%.

31.0-36.0'-Sample.
Recovered 2.8/5.0'=56%.
RQD=1.7/2.8'=12%.
CLAYSTONE* pale yellowish
brown (1l0YR 6/2) clay and
silty clay; abundant
moderate yellowish

brown (10YR 5/4) mottles:;
very vwell sorted; few
organics; consclidated:;
damp.

36.0-41.5'-Sample.
Recovered 0.0/5.5'=0%.

LIS

Logged by T Murphy & J Bergman

Project No.
Hydro-Search, Inc.
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Project: Rocky Flats Plant LOG OF BORING NO. 3

Date Drilled 9/3/86, 9/22/86 - 9/25/86 Coordinates , ... . , . 21640 7
Boring Method Hollow Stem Auger/NC Core Ground Surtace Elevation o, ,¢°

enatration ex r Other
lev.] D epthBarpkiGraphii osistance fl?nt
teet) (teet)|Type] Log Material Description (Bbgvgllnfg) o™ Tests

—— Fr T LU
41.5-47 O'-Sample
Recovered 2.0/5.5'=36%
RQD=0.3/2.0'=17%.
CLAYSTONE olive gray (5Y
3/2); abundant dark
yellowish orange (10YR 6/6)
limonite stains
predominantly along
vertical fractures,
consolidated, very well
sorted:; moist.

&

l]LllJL]LiLLJJJLJlJ

47.0-52.0'-Sanmnple
Recovered 3.7/5.0'=74%,
RQD=2.0/3.7'=54%.
CLAYSTONE. 1light olive
gray (5Y 5/2); abundant
dark yellowish orange (10YR
6/6) and dusky red (SR 3/2)
iron staining along
fractures; some organics,
very well sorted;
consolidated; moaist.

] 52.0-57.0'~Sample.

] Recovered 4.0/5.0'=80%.

J RQD=3.5/4.0'=88%.

4 CLAYSTONE olive gray (5Y
3/2); abundant dark
yellowish orange (1l0YR 6/6)
stains; few dusky red (5R
3/2) stains, few organics:
very well sorted:
consolidated; slightly damp.

57.0-62.0'-Sample.
Recovered 4.3/5.0'=86%.
RQD= 3.2/4.3'=75%.
CLAYSTONE. olive gray (5Y
3/2):; some black organic
fragments; few wood
fragments; some moderate
vellowish brown siltstone,
very well sorted,
consolidated; firm; damp.

LAt el e gt er et 1l

|
11111l1|41||1l1|111
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o

Remarks Logged by T Murphy & J. Bergman Checked by ;!\!.“
Project No. -

106P06222 Hydro-Search, Inc. Page 3 of 7




Date Drilled 9/3/86, 9/22/86 - 9/25/86 Coordinates X 38065.7 E 21640 7
Boring Method Hollow Stem Auger/NC Core Ground Surface Elevation 5964 46'

¥latance &Aﬁﬁt

Material Description (Blows/ Inch)
20 40

——

20 40
|1 L

62.0-67 0'=-Sanmple.
Recovered 5.0/5.0'=100%.
RQD=4.0/5.0'=80%

CLAYSTONE. olive gray (5Y
3/2); few yellowish orange
mottles (1lO0YR 5/4): no
organics; very well sorted;
conscolidated; damp

4 67.0-72.0'-Sample.

4 Recovered 0.6/5.0'=12%,
RQD=0.0/0.6'=0%.

] CLAYSTONE olive gray (5Y
3 3/2);: few moderate
yellowish brown (10YR 5/4)
mottles; well sorted;

jJ consolidated; no organics;
1 homogenous, damp

| T 1 O I O T

|

72.0-77.0'-Sanmple.
Recovered 2.5/5 0'=50%.
RQD=0.6/2.5'=24%
CLAYSTONE olive gray (5Y
3/2); very well sorted;
consolidated; homogenous;
several black organic
fragments; slightly damp.

L L i 1 1.1

|

TN ER e

l
i

| I |

4 78.0-83.0'-Sanple.
Recovered 3.0/5.0'=60%.

4 RQD=2.2/3.0'=73%,

J CLAYSTONE: olive gray (5Y
3/2); moderate yellowish
brown (10YR 5/4) siltstone
nodules; well sorted;
consolidated; homogenous:;
no organics; moist.

Ll 4. 1.1

Ll b by

1

S

Remarks Logged by T Murphy & J Bergman

Project No.

106P06222 Hydro—Search,




Project:

Rocky Flats Plant

Date Drilled 9/3/86, 9/22/86 - 9/25/86
Boring Method )}y Stem Auger/NC Core

.1 Depth
J(fz%t)

Material Description

80

b b bl

Remarks

83.0~87.0'-Sample.
Recovered 3.0/4 0'=75%
RQD=1.4/3 0'=47%.
CLAYSTONE olive gray (5Y
3/2), common moderate
yellowish brown (10YR 5/4)
mottles and siltstone
nodules; well sorted:
consolidated; homogenous;
moist.

87.0-92.0'-Sample
Recovered 3.8/5.0'=76%.
RQD=0.0/3.8"'=0%.
CLAYSTONE. olive gray (5Y
3/2); interbedded gray (N
7) sandy and silty clay;
very fine-grained; well
sorted; consolidated;

] nicely laminated 0.7'thick;
4 moist.

92.0-97.0'-Sample.
Recovered. 2/5.0'=64%.
RQD=2.9/3.2'=91%. SILTY
SANDSTONE: 1light gray

(N 7) interbedded with
olive gray (5Y 3/2) silty
clay; very fine-grained:
very well sorted; rounded;
consolidated; dry.

97.0-103.0'-Sample.
Recovered 3.6/6.0'=60%.
RQD=1.3/3.6=36%.
CLAYSTONE: olive gray (5Y

“§ 3/2) clay and silty clay;

very fine-grained; little
sand; few moderate
yellowish brown mottles
(10YR 5/4); very well
sorted; consolidated;
slightly damp.

LOG OF BORING NO.

Coordinates 1 38065 7
QGround Surface Elevation 5964.:6'

E 21640 7

(Blowal inch)
20 40

Lol it e r e et

logged by T Murphy & J Bergman




Project Rocky Flats Plant LOG OF BORING NO. .4

Date Drilled 9/3/86, 9/22/86 - 9/25/86 Coordinates \ 33065 7 E 21640 7
Boring Method Hollow Stem Auger/NC Core Ground Surface Elevation

_ 5064 46

lev.] Depth ongstanen &ﬁga:
ev.
teet] (feet)fTyp Material Description (Blows/ inch)

20 40 20 40

e R

g

103.0-107.0'-Sanmple
Recovered 2.3/4.0'=58%,
RQD=0.0/2.3'=0%.
CLAYSTONE* olive gray (5Y
3/2) clay and silty clay,
-} some very fine-grained
sand; very well sorted,
rounded; slightly damp

NN
’l'l'l'llll M|

i

107 0-112 O'-Sample
Recovered 2.3/5 0'=46%
RQD=1,1/2.3'=48%.
CLAYSTONE olive gray (5Y
3/2) clay and silty clay,
j very well sorted,

] consolidated; slightly
damp.

INN
[MH|

l'l

| I T T O O Y T 0 O O T Y |

|

1
-
-
‘onmumg
-
-
St
-
——
——
—

112.0-117.0'-Sanmple.
Recovered 4.2/5.0'=83%.
RQD=2.8/4.2'=67%. 112.8~
115.2': CLAYSTONE. olive
gray (5Y 3/2) clay and
s1lty clay; abundant
yellowish brown (10YR 5/4)
pebble and gravel-sized
nodules; angular;
moderately sorted; dry
115.2-117' SAND* light
gray (N 7/0), very fine-
grained; gradational
contact; very well sorted;
rounded; consolidated; dry

!
il

HHHHHHERH

T
|

L L4 1 1.1.1.1

117.0-122.0'-Sanmple.
Recovered 2.2/5.0'=44%.
RQD=0.5/2.2'=23%.

SAND: 1light gray (N 7/0);
jvery fine-grained and silty
Jsand; very well sorted,

3 rounded; consolidated;

] lover 1.0' becomes

1 laminated with alternating
§ layers of olive gray (5Y
§43/2) clay and gray (N 7)

j very fine-grained sand;

| N S O Y Y W |

120
Remarks Logged by T Murphy & J Bergman

Project No.
106

P06222 Hydro-Search,




Project:

Rocky Flats Plant

lev.
feeot

N
Date Drilled 9/3/86, 9/22/86 - 9/25/86
Boring Method Hollow Stem Auger/NC Core

Depth .-

(teet)Type

Material Description

en t‘atlon

esistance

(Blows/ inch)
20 40

N 38065.7

LOG OF BORING NO. 4

Coordinates
Qround Surtace Elevation soq; 44

E 21640 7

&ﬁ;ﬁt

20 40

120

b bl b

L
i

Lid

[HHHHNNN)

122.0-127.0'-Sample.
Recovered 4.2/5.0'=84%,.
RQD=4.0/4.2'=95%. SILTY
SAND: 1light gray (N 7/0);
fine and very fine-grained
sand and silty sand; thinly
laminated with alternating
layers of olive gray (5Y
3/2) clay and light gray (N
7) sand; well sorted;
consolidated; rounded; dry.

127.0-132 0'-Sample
Recovered 2.0/5 0'=40%
RQD=0.8/2.0'=40%
CLAYSTONE® olive gray (5Y

3/2) clay and silty clay,
one moderate yellowish
brown (10YR 5/4) siltstone
layer at 131.0' 0.02'wide:
very well sorted;
consolidated; rounded:; dry

132.0-135.0'~Sample.
Recovered 1.5/3.0'=50%.
RQD=0.0/3.0'=0%

CLAYSTONE: olive gray (5Y
3/2); no mottles; well
sorted; consolidated;
homogenous; dry.

v

N W N O O A T T T T O O T

|

|

Checked by _ > xggggilll
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Remarks logged by T Murphy & J Bergman
Project No.
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I. Myrphy/J Bergman

wlden, (O

LOCATION
PERSONNEL

Rocky Flats Plant

106P06222

PROJECT

180 000" - 112.00"

200

WELL _ 32-86

% WELL CONSTRUCTION SUMMARY
77
Z; LOCATION or COORDS ELEVATION GROUND LEVEL 5964 46
éé N 38065 7 E 21640 7 TOP OF CASING 5966 96
A _;
%%
211 DRILLING SUMMARY CONSTRUCTION TIME LOG
7
A
:;: ToTaL pEPTH Well 125 50' Hole 135.00" asK START EinisH
% =] BoREHOLE DIAMETER 000" = 27 00' 73" DATE | TIME | DATE | TIME
% = 27.00' - 135 00" 5 5/8" DRILLING 1986 1986
~—] DRILLER __Bovles Brothers Drilling Co " er 9/3 1030 3 12]

% = Bovles Brothers Dr ZZ" auger / 9/, 0
% = 15865 W 5th Avenue, Golden, CQ NC core 9/23 {1600 | 9725 | 1515
% :Ej (Dave Jarvie, Robert Roach) Reaming 9/27 | 1000 | 9/27 | 1200
Z ;i RiG 0.00'-27 00' Mobile B-57, 27 00'=135 00] GEOPHYS LOGGING |_— | _— | _— | —
7 wmiTis) 000 - 27 00" T-5 CASING
::3 27 00' - 135 00' Carbide bit 5" steel 9/3 | 1445 | 9/3 | 1505
% ::: DRILLING FLU!ID 0 00' - 27 00' None 2" stainiess 9/29 0920 9/29 0950
:Ej 27 00" - 135 00' air/water mist
Z;Z SURFACE casiNG 3" x 30 50" steel w/ lock- | FILTER PLACEMENT] 9/29 | 1055 | 9/29 | 1415
7 == 10g-cap 9/29 | 1530 | _9/29 | 1630
__ WELL DESIGN CEMEMTING
:E: LEVELCPMENT 10/141 1430 111/70945
::: BASIS GEOLOGIC LOG _X. GEOPHYSICALLOG —_ | OTHER
::E CASING STRING(S) C=CASING S=SCREEN Bentonite 9/29 | 1415 | 9/29 | 1445
::: 000" _27 00'Cl - 9/27 | 1305 |_9/27 | 1310
:f' 0 00- 114 90' C2 - Packer testing| 9/25 | 1330 | 9/27 | 0940
E:; 116 90 125,50" S} - Come Mo|943 (1506 | 9/3 11530
A - -
S _
::] _ _ WELL DEVELOPMENT

- - See Well Development Summary Sheet

casING c1_o"' I D steel surface casing
c2 2" 1D Sch 5 type 316 stain-

less steel, threaded and flush
jointed

SCREEN si1_2 I D Sch 5 type 316 stain-
less steel, threaded and flush
jointed, O 010" wire wrap screen, COMMENTS:
0 25' welded bottom cap No water encountered during drilling

CENTRALIZERS None

Top of stainless steel casing 2 50'

FILTER MATERIAL 32742 silica sand
112 00' - 114.00'
ceMeNT _Portiand Tvpe T

oTHER 3/8'" bentonite pellets
112 00' = 114 00"
126 00' - 135 00'

HYDRO-SEARCH renoepenver CONSULTING HYDROLOGISTS-GEOLOGISTS
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Boring No __ 33.8¢

Completed as well?__Yes

Data 1n File

X
X
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Date Drilled 9/10/86

Boring Method Hollow Stem Auger

Coordinates X 36960.9 E 21896.5

Ground Surface Elevation -, ,5:

L0G OF BORNG NO_-

|

MERNNES

-y
—
a—

s | 5 et

-
—

e
—

-
—
—

20
Remarks

ehqtration Other
Material Description &ﬁi‘,’:&; éx&,’“ Tests
20 40 20 40
LR L

ROCKY FLATS ALLUVIUM

0-4.8'~-Sample.

Recovered 3.1/4.8'= 65%.
GRAVEL: 1light olive gray
(5Y 5/2)to olive gray (5Y
3/2);: clayey silt and sand
matrix; quartzite pebbies;
poorly sorted: subangular;
crumbles; dry.

4.8-6.8"'-Sample.
Recovered 2.0/2.0'=100%.
GRAVEL: light olive gray
(5Y 5/2); clayey sand
matrix; quartzite cobbles
and gravel clasts; angular
to subangular; moderate
sorting; loose; dry.

ARAPAHOE FORMATION

6.8-1l1.8'~Sample.
Recovered 5.0/5.0'=100%.
6.8-7.0"': GRAVEL:

light olive gray (5Y 5/2):;
clayey sand matrix;
quartzite cobbles and
gravel clasts; angular to
subangular; moderate
sorting; loose; dAry.

7.0-11.8': CLAYSTONE:
grayish yellow green

(5GY 7/2) to grayish

olive green (5GY 3/2) with
olive gray (5Y 3/2) to
greenish gray (5GY 6/1)
and dark yellowish orange
(10YR 6/6) stains; well
sorted; consolidated;
fractured; firm; damp.

Logged by T Murphy

Project No.
" | HydroSearchmo | wow

Checked by

Lttt ettt ittt

N

A4\




L0G OF BORNG No.

. lov. DONH

feet] (teet)

Date Drilled 9/10/86
Boring Method Holliow Stem Auger

” ﬁ Material Description

20

T

l|l|l|T|I|I|l|||T|I|lnllL1LJlll

w

@ .
Remarks

Res

auon
nnco

20 40

Coordinates \ 36960 9 E 21896.5

Ground Surtace Elevation 5949.28"

&&fﬁt

20 40

11.8-16.8'~Sample.
Recovered 5.0/5.0'=100%.
ROD 5.0/5.0'=100%.
CLAYSTONE: grayish yellow
green (5GY 7/2) to grayish
olive green (5GY 3/2) with
olive gray (S5Y 3/2) to
greenish gray (5GY 6/1)
and dark yellowish orange
(10YR 6/6) stains; well
sorted; consolidated:;
fractured; firm; damp.

TOTAL DEPTH: 16.8'

Logged by* T. Murphy

LI}

|

LI

Checked by:
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(0

(olden,

LOCATION

106P06222

PROJECT

Murphy

l

PERSONNEL

Rocky Flats Plant

|
o

N

1

—10

2

4

6

18

)

N k ARVVANANNSNNNN

\

Nl xane -

ANBNLRALUNRANNNNA VAN L -

I HETHITEe s

20

WELL 33-86

N WELL CONSTRUCTION SUMMARY
[
b~}
OF | 0CATION or COORDS ELEVATION GROUND LEVEL 2249 28"
94 TN 36960 > 70"
.d' 6 8 E 21896 5 TOP OF CASING 5950.70
S
i&c DRILLING SUMMARY CONSTRUCTION TIME LOG
Za: TOTAL DEPTH __Well 7 34' Hole 16.80' TASK START FINISH
S BorEMOLE DIAMETER — 74" - DATE | TIME | DATE | TIME
) 24 DRILLING 1986 1986
a& DRILLER __Bovles Brothers Drilling Co. X" anger 9/10 | 1055 |_9/10 | 1130
0.1 15865 W 5th_Avenue
;o Golden, CO (Dave Jarvie)
v RIG Mobile B-57 GEOPHYS LOGGING |__— — - —
2’4 Bimts) — I CASING
oA 2" stainless | 9/10 1310 [_9/10 | 1317
D3] ORILLING FLUID None
p D
O
&4 SURFACE CASING ggpx 4' steel w/ locking | FILTER PLACEMENT] 9/10 | 1302 |_9/10 | 1305
] 9/10 | 1331 9/10 | 1335
x CEMENTING
WELL DESIGN CEVELOPMENT | 9/12 | 1530 | 9/12 | 1530
BASIS GEOLOGIC LOG ___ GEOPHYSICALLOG . | OTHER
CASING STRING(S) C:CASING S=SCREEN Bentonite 9/10 | 1305 | 9/10 | 1310
000" 299 _¢l - 9/10 |_1250_|_9/10 | 1255
299'- 734" Si -

WELL DEVELOPMENT

CASING c1.2"ID Sch 5 type 316 stain-

See Well Development Summary Sheat

less steel, threaded and flush

Jointed.

SCREEN S1 2" 1.D, Sch, 5 tvpe 316 stain-

_less steel, threaded and fiush

0 25' welded bottom cap

CENTRALIZERS _T 304 stainle
4 Q7' - 532

10inted, 0.010" wire wrap screen

COMMENTS
No water encountered during dralling
Top of s 1 asin 1 42!

FILTER MATERIAL 32=42 silica sand

Cave from TD to 16 40’

250" - 750

CEMENT Portland Type I

0 00' -2 00

OTHER _3/8" bentonite pellets
2 00" - 2 50"
7.50' ~- 16 40’

HYDRO-SEARCH renoeoenver

CONSULTING HYDROLOGISTS-GEOLOGISTS




INDEX OF DATA

Boring No 34-86

Completed as well?__Yes

Data 1n File

X Log of Borehole

X Well Construction Summaries

Well Development Summaries

Hydranhc Conductivity Test Data

‘ and Results

Packer Test Data and Results
Water Level Data

Saturated Thickness Hydrograph

ORIGINAL PROCESS WASTF 1 INES CLOSURF CHARACTERIZATION REPORT
ROCKY FLATS PLANT, GOLDEN, COLORADO APPENDIX A




tev.] DepthiSany
feet

Material Description

[0G OF BORNG NO__

Date Drilled 8/20/86, 8/26/86, 8/28/86
Boring Method Hollow Stem Auger/NC Core

Coordinates N 37171.4 E 23088.4
Ground Surface Elevation 5910.44'

ontitanes
(Blows/ inch)
20 40

Other
Tests

&ﬁ;ﬁt

20 40

|
|lLllllrJI11111||

NON NN NN N

VALLEY FILL

3 0-1.3'-Sample. Recovered

1.3/1.3'=100%. CILAY:
grayish olive (10Y 4/2)
to light olive gray

(5Y 5/2) silty clay;

some sand, gravel and
cobbles; subrounded;
poorly sorted; grasses at

G
|

t bbb b

|
llllllillo\l

20

¢
Remarks logged by T Murphy & L Pivonka Checked by | g

Hydro-Search, Inc. Page | of 6

Project No.
106P06222

surface; ary.

2.0-4.0'=-Sample. Recovered
1.9/2.0'=95%,. SILTY CLAY.
moderate to dark yellowish
brown (l0YR 6/2); white
feldspar grains along with
quartzite and granite
particles; poorly sorted;
subangular; few roots; dry.

4.0-7.0'-Sample. Recovered
0.0/3.0'=0%.

7.0-12.0'-Sample.
Recovered 2.5/5.0'=50%.
CLAYSTONE: olive gray

(5Y 4/1); trace silt and
sand; gravel lense at 8.6';
grades downward into light
olive gray (5Y 5/2) clay:
large subrounded cobble at
bottom; soft; sticky: damp
to moist.

12.0-17.0'=-Sampie.

4l Recovered 2.7/5.0'=54%.,

12.0-16.1'. GRAVEL: light
olive gray (5Y 5/2) with
abundant pink granite and
quartzite; poorly sorted;
angular to subangular; some
sand; trace clay; wet.

ARAPAHOE FORMATION

16.1-17.0'. CLAYSTONE:
dusky yellow (5Y 7/6);
abundant medium light gray
(N 6) horizontal mottles:
vell sorted; consolidated;
firm; damp.

LI

| L T§|
i




[0G oF BoRNG N0

Date Drilled 8/20/86, 8/26/86, 8/28/86 Coordinates N 37171.4 E 23088 4
Boring Method Hollow Stem Auger/NC Core Ground Surface Elevation 5910 44'

DepthiE Material Description i
(Blows/inc
teet) (feet) 20 4(')’ 20 40
201 D= 111 1R R

J17.0-22.8'~Sample,
Recovered 4.8/4.8'=100%.
CLAYSTONE* 1light olive
gray (5Y 5/2) clay with
some s8ilt; dark yellowish
orange (lO0YR 6/6) mottles,
well sorted; firm; damp.

(10YR 6/6) mottles; well
sorted; firm; damp.

27.8-32.8'~Sample.
Recovered 5.0/5.0'=100%.
CLAYSTONE: 1light olive
gray (5Y 5/2) and medium
gray (N 5); limonite stains
dark yellowish orange
(10YR 6/6) abundant; black
wood fragments common;
trace silt and sand: iren
stain along fractures:; well
sorted; firm; damp.

32.8-37.8'-Sample.
Recovered 5.0/5.0'=100%.
CLAYSTONE: olive gray

(S5Y 3/2) with minor dark
yellowish orange (l10YR 6/6)
limonite stains; black wood
fragments common; trace
8ilt and sand; well sorted:;
firm; damp.

38.0~43.8'-Sample.
Recovered 5.8/5.8'=100%.
CLAYSTONE: dark gray

(N 3); silty with trace of
FeO stringers; some
charcoal wood fragments;
well sorted; consolidated:;
damp.

NSNS SN NN SN NUNURN RS

N N N T O Y T Y T O T Y T T T ey [ T [y s T 1 T I I O O O O B B W W O

Remarks Logged by T Murphy & L Pivonka Checked by “S

No.
Hydro-Search, Inc.




Project:

Rocky Flats Plant

Date Drilled 3/20/36, 8/26/86, 8/28/86
Boring Method 110w Stem Auger/NC Core

Coordinates N 37171 4
Ground Surface Elevation

Material Description

engtration
esistance

(Blows/ Inch)
20 40

E 23088 4
5010 44!

&&fr’n

20 40

Other
Tests

a0

T

] 43.8-45.0'-sample.

4 Recovered 1.2/1 2'=100%.

] SANDSTONE: dark gray

J (N 3): clay-rich; greenish

J gray (5GY 6/1) clay:

] well sorted; consolidated;
damp.

}45.0-48.0'-sanple. .
Recovered 3.0/3.0'=100%.

4 SANDSTONE: medium gray
(N 5) laminated sandstone
0.5" thick with dark gray
(N 3) claystone interbeds
0.1" thick; some of the
thicker laminae contain
coal material; very light
gray (N 8) sandy clasts
within the lower 1.5';
well sorted; consolidated;
damp.

48.0-52.3'-Sample.
Recovered 0.2/4.3'=5%,
SANDSTONE: medium light
gray (N 6); silty:;
laminated; well sorted:;
consolidated; damp.

52.3-53.4"'~Sample.
Recovered 1.1/1.1'=100%.
SANDSTONE: medium light
gray (N 6); silty:
laminated; well sorted;
consolidated; damp.

53.4-54.4'~Sample.
Recovered 1.0/1.0'=100%.
SANDSTONE: medium gray
(N 5); laminated; well
cemented with calcium
carbonate; consolidated;
damp.

Frrt

Remarks

Logged by T Murphy & L Pivorka

LB
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LG oF BomNG No

Date Drilled s/20/36, 8/26/86, 8/28/86 Coordinates N 37171.4 E 23088.4
Boring Method 1ollow Stem Auger/NC Core Qround Surface Elevation 5910 44'

Iav.‘ DepthiSe
feeot

Material Description

on,t ation
esistance

i
g/ g

Other
Tests

c’xﬁiﬁt

20 40

!

bbbt b b te e b

y
1

1 3 1 g

30
o.!

Remarks

Project No.
106P06222

PSR

1

54 . ‘-55 . 6 ' -supl.-
Recovered 1.2/1.2'=100%.
SANDSTONE: medium gray
(N 5); laminated; well
cemented with calcium
carbonate; consolidated:;
damp.

55.6=-59.3'~-Sanmple.
Recovered 3.7/3.7'=100%.
CLAYSTONE: dark gray

(N 3); variable quantities
of silt and sand; abundant
clay; consolidated; well
sorted; firm; moist.

59.3=-62.5'~Sample.
Recovered 3.2/3.2'=100%.
r

CLAYSTONE: dark gray

(N 3); silty; light gray
(N 7) mottling; firm;
consolidated; well sorted;
moist.

62.5-64.5'-Sanmple.
Recovered 2.0/2.0'=100%.
SANDSTONE: 1light gray
(N 7) clay laminated
sandstone; gradational
contact; well sorted;
consolidated: moist.

64.5-69.3'~-Sanmple.
Recovered 4.8/4.8'=100%.
SANDSTONE: 1light gray

(N 7) and medium light
gray (N 6) silty sandstone
with trace of wood
fossils; sand content
increases with depth:
consolidated; well sorted;
firm; dry.

69 . 3-710 0 ¢ -Sllpl.-
Recovered 1.7/1.7'=100%.
CLAYSTONE: mediun gray
(N 5) silty and fine-
grained sandy claystone;
well sorted; firm; damp.

Logged by T Murphy & L. Pivonka

Py
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recked by M

Hydro-Search, Inc. Page 4 of 6




Project: Rocky Flats Plant LOG OF BORING NO. -

Date Drilled 8/20/86, 8/26/86, 8/28/86 Coordinates N 37171 4 E 23088.4
. Boring Method Hollow Stem Auger/NC Core Ground Surface Elevation5910.44"

%‘o“aﬁ‘ﬂggg &&W" Other

lev.] Depth Tests

feet] (feet) Material Description (Blows/ Inc
e 20 4(')“ 20 40

% ====] 71.0-74.3'-sample. et UL LA

Recovered 3.3/3.3'=100%.
CLAYSTONE: dark gray
(N 3):; blocky texture:;
well sorted; firm; damp.

]

74,.3-75,3'-Sample.
Recovered 0.6/1.0'=60%.
CLAYSTONE: dark gray

(N 3):; grayish orange
(10YR 7/4) mottles; well
sorted; consolidated; damp,

I
[ T O O O O I T T

HHHHHEHKHHEHA

75.3-78.5'-Sample. -
Recovered 3.2/3.2'=100%.
SANDSTONE: medium gray

(N 5) silty sandstone, well
sorted; consolidated; damp.

K

L
[NHRNA

T
11

78.5-83.5'=-Sample.
Recovered 5.0/5.0'=100%.

-1 CLAYSTONE: medium dark
gray (N 4); blocky texture;
well sorted; consolidated:;
4 danp.

HMHMHHHHHEHHN
}

I
8

bt Loty
'I'I'I'l]llllllmlllllll IMMHMHN]

:—1 83.5-86.0'-smp1.0

—4 Recoverd 2.5/2.5'=100%.

] CLAYSTONE: medium dark

-} gray (N 4); blocky texture;
] trace of pale yellowish

§ orange (10YR 8/6) nodules;

well sorted; consolidated;

damp.

W Y T O T Y Y T T O T O O I U 6 OO O O |

Recovered 0.6/0.6'=100%.

CLAYSTONE: medium dark

gray (N 4); blocky texture;
§ trace of pale yellowish

—3 orange (10YR 8/6) nodules;

-] well sorted; consolidated;

—§ damp.

THHH
S |

E 86.0-86.6'~-Sanmple.

s
|

[HH
1]

|Il,||‘l

] 86.6-89.0'-Sample.

1 Recovered 2.4/2.4'=100%.

] CLAYSTONE: greenish gray
(5GY 6/1) silty sandstone
-] with clay laminae; well

§ sorted; consolidated; damp.

Remarks Logged by T Murphy & L Pivonka Checked by

IHHHHHHNHH]
1
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Project No.

10606222 Hydro-Search, Inc. Page 5 of 6




LOG

OF
BOREHOLE
' Location Borehole/Welil No _1-87 (cont'd )
Coordinates Ground Surtace Elevation
TYotal Depth Water Loevel Encountered
Static
‘ Drilling Company Drilier
Date Drilled Heliper
Driliing Method Orilling Fluid A _— //
Logged By Checked By
Geologist
CEARP ?.n?ou
Comments \J
? Samples Celiected or
Lithoilogic Description Other Tests Pertermed
ARAPAHOE FORMAT ION
11 75 11.87 SANDSTONE pale yellowish
- - <4 orange (10YR 8/6) to dusky yellowish brown
(10YR 2/2), clayey, weathered, moist to wet
- <4 4 11.87 12 50* CLAYSTONE Light olive gray (S5Y
5/2), weathered, trace of 1ron stamning, moist to
‘ - - - Het
\ — 05 = -+ T 12015 0' Sempie Recovered 3.25/2.0' = 108%
CLAYSTONE Llight olive brown (5Y 5/6), trace
T T T caliche, trace dark yellowish orange 1ron stsining
(10YR 6/6), weathered, moi1st to wet
- - L o4
TOTAL DEPTH 14 87
- - -
- - <L
— 30 - - -
- - -
-l - -
-l - -
- - -’
— 35 4 L Y F'S
- - -
- - -
‘ - - -
40 Page < of <




Project: Rocky Flats Plant LOG OF BORING NO. 34-86

Date Drilled 8/20/86, 8/26/86,8/28/86 Coordinates N 37171 4 E 23088.4
Boring Method Hollow Stem Auger/NC Cord@round Surface Elevation 5910.44'

ou,t ation
osistance

Material Description (Blows/ Inch)
20 40
F1r it

96.0~100.0'~-Sample
Recovered 4.0/4.0'=100%.
CLAYSTONE: wmedium dark -~
gray (N 4), gradational
contact; some very fine-
grained sand; well sorted:
consolidated; damp.

TOTAL DEPTH: 100.0!
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Remarks Logged by" (hecked by ,}_X_"’;




Golden, (O
PERSONNEL _T_ Murphy/L Pivonka

LOCATION

106P06222

PROJECT

Rocky Flats Plant

'

DMOIMMN

MW

b

&

1008

N

il

[N M
Lt

WELL 3486

WELL CONSTRUCTION SUMMARY

LOCATION or COORDS
N 37171 4 E 23088 4

ELEVATION GROUND LEVEL —2910 44°
TOP OF CASING 5912 78"

!

t
K

[MN
NN

]
1l

DRILLING SUMMARY

TOTAL DEPTH Well 56 25" Hole 100 0Q'

BOREHOLE DIAMETER Q.00' - 37.80', 75"

37 80' - 100 00" 4 3/4"

DRILLER Bovles Brothers Drilling Co
15865 W 5th Avenue, Golden

CONSTRUCTION TIME LOG

START FINISH
TASK n
A TIME A TIME
DRILLING Fgg%s ]585
7% _auger 8/20 | 1251 |8/20 {1545

4 3/4" core 8/26 11503 19/2 1202

(David Jarvie, Jum Horn)

RIG Mobyie B-57

GEOPHYS LOGGING |_— —

[AERNKERANRA] ] [N
Lhhhhnnphpnnnannnnhnpunnen!

1

_

1140
MHN

pir(s) 0 00' ~ 37 80' Blade bat CASING
37 80" — 100 00' Bull nose rock bt 5" steel 8/2]1 1Q8Q0 (8/21 1335
DRILLING FLUID None _ 2" stawnless 1 9/3 | 0845 19/3 10900
SURFACE CASING .3 x 40 8' steel w/ lockingl FILTER PLACEMENT]_9/3 |.0900_|9/3 1145
g
CEMENTING 9/2 | 1604 |9/2 1716
WELL DESIGN LEVELOPMENT 9/5 | 1000 |{9/12 [1015

BASIS GEOLOGIC LOG _X_ GEOPHYSICAL LOG .

CASING STRING(S) C=CASING S=SCREEN
000" _3780'Cl -

OTHER
Cementing 5' casing 8/21 | 1359 | 8/21 | 1456

| ower cement 9/3 1150 | 9/3 1210

000 44 24" C - Bentonite 9/3 {0823 | 9/3 |[085
b4 26'- 56,25 S] - 9/3 | 1145 1.9/3 11150
- - Packer test 8/29 | 1056 | 8/29 | 1725

WELL DEVELOPMENT
See Well Development Summary Sheet

casing ¢1_S"' I D steel

c2_2" 1D . Sch 5 type 316 stain-
less steel, threaded and flush

101nted
SCREEN s1_2"10D 5 ¢ 316

lass steel, threaded and flush
1ointed, O 010" waire wrap screen)

0 25" welded bottom cap

1 centraLizers Type 304 stainless steel

COMMENTS-
p
Water encountered at 48 Q' during drilling

22 47' - 23 70'
49 01' - 50 26"

Top of stainless steel casing 2.34'

=1 FiLTER MATERIAL _ 3242 silica sand

43 00" - 56 50'

Cave from T.D. to 90 Q'

CEMENT Portlgd Type I

000" - 42 00' , 90 00" - 64 50°

oTHER _3/8'" bentonite pellets

42 00' ~ 43 00’

56.50' - 64.50°

HYDRO-SEARCH renoepenver

CONSULTING HYDROLOGISTS-GEOLOGIST:
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Boring No 35-86

Completed as well? _Yes

Data 1n File

__x_ Log of Borehole

__x_ Well Construction Summaries
Well Development Summaries

Hydraulic Conductivity Test Data

‘ and Results

Packer Test Data and Results
Water Level Data

Saturated Thickness Hydrograph
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LOG OF BORING NO. s

Date Drilled 8/19/86 Coordinates N 37177.0 E 23114.4
Boring Method Hollow Stem Auger Ground Surface Elevation 5009.2
ation

.‘l :‘.ﬂOQ

g/ g

LI L

Material Description

VALLEY FILL ALLUVIUM

0-2.0'-Sample.

Recovered 2.0/2.0'=100%.
CLAY: olive gray (5Y
3/2); dark yellowash
orange (10YR 6/6) mot-
tles; grades downward
into dark yellowish
brown (10YR 4/2) clay.
some Silt; trace gravel
and cobble size clasts
of quartzite and granite,
subangular to subrounded,
dry to damp. -

SN

p S 5ﬂ

2.0-2.7'~Sample. Recovered
0.7/0.7'=100%. CLAY: dark
yellowaish brown (10YR 4/2);
dark yellowish orange

(10YR 6/6) mottles common,
some s81lt; trace gravel and
cobble size clasts of
quartzite and granite;
subangular to subrounded;
dry to damp.

2.7-3.7'~Sample. Recovered
0.0/0.7"'=0%.

!

v bbbt b bl e bt dg

3.7-5.7'~Sample. Recovered
2.0/2.0'=100%.

NONN N NN NN

3.7-5.0'. CLAY: dark
yellowish brown (10¥YR 4/2);
dark yellowish orange

(10YR 6/6) mottles common;
some s1lt; trace gravel and
cobble size clasts of
guartzite and granite;
subangular to subrounded;
dry to damp.

e |5 et 5.0-5.7'. CLAY: 1light
olive gray (5Y 5/2): silty:
well sorted:; consolidated;
firm; damp to moist.

J_llJlJllllJlllllljllllllllLlJJll

SN

5.7-6.5'. No sample.
Depth correction.

o B

6.5-8.5'=~Sample. Recovered
1.7/2.0'=85%. CLAY: olave
black (5Y 2/1); silt;

trace sand and gravel:;
moderately well sorted;
soft; wet.

e
Remarks logged by T Murphy Checked by ok

No.
Hydro-Search, Inc.




LOG OF BORING NO. =

Date Drilled 8/19/86 Coordinates - 37177.0 L 23114 4
Boring Method Hollow Stem Auger Qround 8Surface Elevation 5909 2

Dept NN - T HHEE d&;ﬁt Other

lev. ephy  Material Description nnco Tests
tntj (teat)[Typ . 20 40 20 40
| | !

N
(=
———

8.5-10.5'-Sample.
Recovered 2.0/2.0'=100%.
CLAY olive black (5Y
2/1) to light olive gray
(5Y 5/2); silty with
gravel lenses; trace
fine~grained sand;
poorly sorted; subangu-
lar; firm; wet.

|

L ARAPAHOE FORMATION

-

T

10.5-12.5'~Sample.
Recovered 2.0/2.0'=100%
CLAY* 1light olive gray
(5Y 5/2); dark yellowish
orange (10YR 6/6) mot-
tles; sand layer at 12.0-
12.5', fine-grained;
s1lty; moist; firm.

12.5-14.0'-Sample.
Recovered 1.5/1.5'=100%.
CLAYSTONE: 1light olive
I gray (5Y 5/2); dark
yellowish orange (10YR
6/6) mottles; no gravel;
si1lty; firm; moast.

14.0-16.0'-Sample.
Recovered 2.0/2.0'=100%.
CLAYSTONE: light olive
gray (5Y $/2); dark
yellowish orange (10YR
6/6) mottles; no gravel,
silty; layers of iron- i
stone; firm; moist.

16.0-18.0'-Sample.

Recovered 1.8/2.0'=90%.

CLAYSTONE: pale olive

(10Y 6/2) to laght olive

gray (5Y 5/2); minor dark
vyellowish orange (10YR

i 6/6) mottling; apparent

bedding due to color

variations; firm;

danp to moist.

(9%

|
lllllllull_ljl‘llJLﬁllllell‘U‘.LIJIIL_IJI

TOTAL DEPTH: 18.0'

40
T
Remarks Logged by. T Murphy | Checked by* ,.!'\\g

P t No.




Golden, (O

PERSONNEL 1 Murphy

LOCATION

106P06222

PROJECT

Rocky Flats Plant

ANAVALLRNLRRNAN LS

7.

.
ey
S

b

[—]0

ﬁIIHIIHIIIIIIHIIHIIII|||||||IIIIIIIIIIHIIIlII|I|III||I|IHIHII|I|IIIIIII

WELL 35-86

WELL CONSTRUCTION SUMMARY

EE LOCATION or COORDS ELEVATION GROUND LEVEL — 2209 20:

- N 37177.0 E 23114.,4 TOP OF CASING 5911 54

=] DRILLING SUMMARY CONSTRUCTION TIME LOG

= ToTaL pEpTH Well 11 60" Hole 18 00 ASK START FINISH
- L

-={ BOREHOLE DIAMETER i DATE | TME | Date | TiME
::j DRILLING 1586

- pRiLLER __Boyles Brothers Dralling Co, | _Z&' auger | 8/19 | 1258 | 8/19 | 1558
=] 15865 W 5th Avenue

= Golden, CO (Dave Jarvie)

== RIG Mobile B-57 GEOPHYS LOGGING | __— — — —
3 BIT(S) I CASING

_:E 2" stainless |8/20 | 1012 |_8/20 | 1015
1 DRILLING FLUID — None

:EE SURFACE CASING E” % 5' steel w/ locking FILTER PLACEMENTY _8/20 [ 1015 8/10{ 1020
== = CEMENTING 8/20 | 1025 | 8720 | 1040
| WELL DESIGN CEVELOPMENT 9/3 | 1000 | 9/11| 1155
=1 BASIS GEOLOGIC LOG_X GEOPHYSICALLOG —__ | OTHER

=] CASING STRING(S) C:CASING S=SCREEN _Bentonite _ {_8/20 | 1020 | 8/20| 1025
=1 0.00° _4.86" _Cl - 8/20 | 1008 |_8/20(_ 1012
=] 4.86" ~ 11.60' 51 -

WELL DEVELOPMENT

See Well Development Summar Sheet

1 casinG

c1 2" I.D Sch 5 type 316 stain-

c2 _less steel, threaded and flush
c3 _jointed

c4

scReeN o1 2" I.D Sch 5 type 316 stain

s2 _less steel, threaded and flush
s3 _jointed, 0 010" wire wrap screen,

s4 0 25' welded bottom cap

COMMENTS:-

Water encountered at 8 0' during drilling

CENTRALIZERS _1ype 304 stainless steel

780 -885

Top of stainless steel casing 2.34'

FILTER MATERIAL 1640 silica sand

Cave from TD to 14.20'

2.90' - 12.60'

CEMENT Portland Tm 1

0.00' - 195'

OTHER __ 3/8" bentonite pellets
1 95' - 2 90'

12 60" - 14 20'

4
]
16 ::23
-]
]
18 B
20

HYDRO-SEARCH renoeoenver

CONSULTING HYDROLOGISTS-GEOLOGISTS
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C0G OF BORNG No_-

Date Drilled 8/25/86 Coordinates | 37395.4 E 23715.3
Boring Method 1oliow Stem Auger Ground Surface Elevation 5881.94

tev.] Depthiempidor REvEae] oy | ouner

. Material Description (Blows/ Inch) Tests
foot’ (teet)fTypel Log wa/Inct 20 40

VALLEY FILL ALLUVIUM LI L L

0-0.3'-Sample.

Recovered 0 3/0.3'=100%.
CLAY: moderate yellowish
brown (10YR 5/4), silty:
poorly sorted:;
unconsolidated, damp.

0.3-4.3'-Sample.
Recovered 2.0/4.0'=50%
CLAY* light brown (5YR
5/6) and dark yellowish
brown (10YR 4/2); silty:
some granitic cobbles,
trace iron concretionsgs
poorly sorted:

- unconsolidated, damp.

:

1[11111111\1111411

4 3-5 5'-Sample.

Recovered 0 9/1.2'=75%
GRAVEL dark yellowaish
brown (10YR 4/2); granitic
pebbles and cobbles; silty
and clayey, trace iron
concretions, poorly
sorted, unconsolidated;
damp

J/ 5 ARAPAHOE FORMATION
— 10 VA rerork

5.5-8.0'-Sanmple.

Recovered 2.5/2.5'=100%.
CLAYSTONE: medium light
gray (N 6) and light olive
gray (5Y 4/1): trace iron
staining; weathered;
consolidated, moist.

8.0-10.2'-Sample.
Recovered 2.2/2.2'=100%
CLAYSTONE dark yellowish
orange (10YR 6/6); some
medium light gray (N 6);
sandy with 30-40% airon
staining, consolidated:;
moast

Lttt a1l

TOTAL DEPTH: 10.2°'

(|

| I

2 e VI
Remarks Logged by L Pivorka Checked by « >And4




(olden, (O

1. Pivonka

LOCATION

106P06222

Rocky Flats Plant

PROJECT

PERSONNEL

WELL 36-86

WELL CONSTRUCTION SUMMARY

LOCATION or COORDS
N 37395 4 E 23715 3

5881 94°'

ELEVATION GROUND LEVEL

ToP OF cAsiNG 5883 78'

] DRILLING SUMMARY

CONSTRUCTION TIME LOG

TOTAL DEPTH MWell 6 50' Hole 10 20 A START FINISH

BOREHOLE DIAMETER L DATE | TIME | DATE | TIME
DRILLING 1986 1986

DRILLER __Bovles Brothers Drilling Co X" aueer 8/25 | 1014 8/25 | 1520

15865 W 5th Averue

Golden, CO {(Jim Horn)

RIG [‘bblle B‘57
BIT(S) 5

GEOPHYS LOGGING |__—— — — _

CASING
2" stainless

DRILLING FLUID __None

SURFACE CASING 5" x 5' steel w/ locking
RET)

14

- 18

— 20

WELL DESIGN

BASIS GEOLOGIC LOG X GEOPHYSICAL LOG ___

CASING STRING(S) C:zCASING S=SCREEN
Qo' 35' . -

FILTER P_ACEMENT] 8/25 | 1525 8/25 | 1530

8/25 | 1533 8/25 | 1546

CEMENMTING

CEVELCPMENT 827 (1120 | _9/3 1055
OTHER

Bentonite 8/25 | 1530 8/25 1 1533

8/25 | 1520 1 8/25 1 1523

350"~ _649' Si -

WELL DEVELOPMENT

See Well Development Summary Sheet

casing ci1.2" 1D Sch 5 type 316 stajn-

less steel, threaded and flush
101nted

SCREEN s1 2" 1D Sch 5 316

less steel, threaded and flush
jointed, 0 010" wire wrap screen

0 25' welded bottom cap

COMMENTS

Mo water encountered during drilling

CENTRALIZERS _Type 304 stainless steel

442" - 5,59

Top of stainless steel casing 1.84'

FILTER MATERIAL 32742 silica sand

250" -700

ceMeNT _Portland Type T

0 00' -2 00

OTHER _3/8'" bentonite pellets
200' - 250"

7 00' - 1020’

HYDRO-SEARCH renoeoenver

CONSULTING HYDROLOGISTS-GEOLOGIST
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Project:

Rocky Flats Plant

LOG OF BORING NO. s

Date Drilled 9/25/86
Boring Method

Hollow Stem Auger

Coordinates

N 36415,0 E 22761.7
QGround Surface Elevation 5970.39

iev.§ Depth
teeot) (teet)

Material Description

esistance
(Blowa/ inch)

enqt ‘“°"T_?&T§1'Tt Other

20 40

° Tests

20 40

0

— 2

[o2]

Remarks

W W O o A o A O O

ROCKY FLATS ALLUVIUM

0-1.0'-Sample

Recovered 1.0/1.0'=100%.
GRAVEL grayish brown
(5YR 3/2); 50-60% granitic
pebbles and cobbles;
30-40% sand and clay:
caliche stringers, poorly
sorted; unconsolidated;

dry

1 0-3.0'-Sample -
Recovered 0.0/2.0'=0%.
Drailled with center bit in
augers

|

W I T T

b tatlada

3 0-3.3'=Sample.

Recovered 0 2/0.3'=67%.
SAND: moderate brown (5YR
4/4), 80% clayey sand; 20%
quartzite cobbles; poorly
sorted; unconsolidated,

dry

3.3-4 O0'-Sample

Recovered 0.0/0.7'=0%.
Drilled with center bit in
augers.

4.0-5 4'-Sample.
Recovered 1.0/1.4°'=74%.
SAND pale yellowash
brown (10YR 6/2), “60%
coarse to fine- grained
sand, 10-20% clay; 20%
granitic pebbles, poorly
sorted; unconsolidated:;
ary

5.4-5.5'-Sample.
Recovered 0.2/0.2=100%.
SAND Same as above; dry

N

3

Logged by

5.5-6.0'-Sample.

Recovered 0.0/0.5'=0%.
Drilled with center bit in
augers.

6.0-8.0'~Sample

Recovered 0.9/2.0'=45%.
SAND: Same as above, dry.

C Walker

i

LR L

Hydro-Search, Inc.

L

Ll d i dt e gt gl

\
Checked by L oY |




Project: Rocky Flats Plant LOG OF BORING NO. 433

Date Drilled 9/25/86 Coordinates N 36415.0 E 22761.7
Boring Method Hollow Stem Auger Ground Surface Elevation 5970.39

R

N
sngtration 4 Other
?,:':‘3 Tonel L] Material Description (Bﬁ:‘/;:':f; &&fm Tests
ype 20 40 20 40
" i 11
8.0-10.0'-Sample LELERI J !
Recovered 2.2/2.0'=110%.
SAND: moderate brown (5YR
4/4); fine to medium-~-
grained sand; trace
coarse~grained sand;
poorly sorted; subangular,
unconsolidated; dry.

8

A}

10.0-12.0'~-Sample
Recovered 1.7/2.0'=85%.

10.0-11.1" SAND Same as
above, dry. .

NN

11.1-12.0'.  GRAVEL
moderate brown (5YR 4/4),
grades downward to coarse
to medium-grained sand;
poorly sorted:; subangular,
unconsolidated; damp.

NN\

N

12.0-14.0'-Sample.
Recovered 2.0/2.0'=100%
GRAVEL. moderate brown
(5YR 4/4); quartzite
pebbles and cobbles
(20-30%) and coarse-
grained sand; poorly
sorted; angular to sub-
angular, unconsolidated;
damp.

A
T

)

—
L
—
——
——
—
-
—
—
—
—
p—
o—
-
p—
-
—
.

!
1

14.0-15.5'~Sample.
Recovered 0.8/1 5'=53%.
GRAVEL: moderate
yellowish brown (10YR
5/4), granitic pebbles and
cobbles to fine-grained

‘ sand; poorly sorted:;
unconsolidated; dry.

15.5-16.0'-Sample.
Recovered 0.0/0.5'=0%.
Drilled with center bit in
augers.

16.0-16.5"'~Sample.
Recovered 0.5/0 5'=100%.
GRAVEL*® Same as above;

dry.
ARAPAHOE FORMATION

L e e e e el e e el i el

16.5-~18.0'-Sample.
Recovered 1.3/1.5'=87%

| |




Project: Rocky Flats Plant LOG OF BORING NO. s

L

Date Drilied 9/25/86 Coordinates N 36415.0 E 22761.7
Boring Method tollow Stem Auger Ground Surtace Elevation 5970.39

engtration é" 1 t
,'::t" ?f,‘:‘s ‘ ﬁ NG Material Description E(;u.’":ﬁ::,; °&§"

20 40 20 40

16 16.5-17.0'  CLAYSTONE. [ L LR
dark yellowish orange
(10YR 6/6) to olive gray
(5Y 5/2): consolidated;
damp.

17.0-17.3 ANDSTONE:
yellowish gray (5Y 7/2):
fine-grained; fraiable,
moderately sorted;
subangular to subrounded;
friable; poorly moderatley
well cemented; damp.
17.3-17.8'. CLAYSTONE:
dark yellowish orange
(10¥YR 6/6) to olive gray
(5Y 5/2), consolidated;
damp.

A I

17.8-18 0' SANDSTONE:
yellowish gray (5Y 7/2):
fine-grained, fraiable;
moderately sorted;
subangular to subrounded,
poorly cemented; damp.

18.0-20.0'-Sanmple.
Recovered 1.5/2.0'=75%.

18.0-18.5'. CLAYSTONE:
dark yellowish orange
(10YR 6/6) to olive gray
(5Y 5/2); consolidated:;

 18.5-20.0'. SANDSTONE:
yellowish gray (5Y 7/2):
fine~grained; fraiable;
moderately sorted:
subangular to subrounded:;
poorly cemented; fractures
with dusky yellow brown

DYR mo -

20.0-22.0'-Sample.
Recovered 2.0/2.0'=100%.

20.0-20.8'. CLAYSTONE:
moderate yellowish brown
| (10YR 5/4) and yellowish
gray (5Y 7/2): silty;
laminated; poorly consoli-
dated; damp.
20.8-22.0'. SANDSTONE:
moderate yellow (5Y 7/6):
medium to fine-grained:;
clayey; moderately sorted:;
subangular to subrounded;
poorly cemented; damp.

TOTAL DEPTH: 22.0°

Remarks Logged by C. Walker
Project No.

106P06222 Hydro—Search, Inc.

Ll el ettt bt
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{0lden, CO

LOCATION

106P06222

PROJECT

C_Walker

PERSONNEL

Rocky Flats Plant

WELL 43-86
-0
WELL CONSTRUCTION SUMMARY
LOCATION or  COORDS ELEVATION GROUND LEVEL — 2270 39"
- N 36415 0 E 22761 7 TOP OF CASING 5972 49"

- = DRILLING SUMMARY CONSTRUCTION TIME LOG g
= TOTAL DEPTH _Well 16 75' Hole 22 00' TasK STARY FINISH !
= BOREHOLE DIAMETER — 75" DATE | TIME | DATE | TIME
= DRILLING 1986 1986

10 | A=K} | oriLLer___Boyles Brothers Drilling Co 25" anger | 9/25 |_l6s5 | 9/26 | 1305

\____—_: ,,-o 15865 W 5th Avernue
= ;O Golden, CO (Tony Robinson)
=| -] ms Acker GEOPHYS. LOGOING | — | _— | _— | —
= Bl sms Blade bit and bull nose bit CASING

s | 1S 19 2" stainless |-9/26 | 1453 | 9/26 | 1500
=| Re opriLLING FLUID None
LT_. ]:'_‘:: -

=Xl SURFACE CASING ér:mx 5" steel w/ locking | FILTER PLACEMENT]_9/26_|_1500 |_9/26 | 1520
= CEMENTING _9/26 | 1526 |_9/26 |_i540

o |_| WELL DESIGN C EVELOPMENT 10/10|_0820_| 10/10 | 0£20

b ] BASIS GEOLOGIC LOG X GEOPHYSICALLOG —_ | OTHER
1 CASING STRING(S) C:=CASING S=SCREEN Bentomite  [_9/26 | 1520 | 9/26 | 1526
000" 3.99' cClI - [_9/26 | 1445 |_9/26 | _1453
399L 16 75' SI -
25 - -
_ ~ WELL DEVELOPMENT
- - _See Well Development Summary Sheet
30 casiNg c1__2" 7D Sch 5 tyne 516 stain
less steel, threaded and flush
101nted
s SCREEN st_2"'1D Sch 5 type 316 stain-
less steel, threaded and flush
jointed, 0 010" wire wrap screen COMMENTS
0.25' welded bottom cap No water encountered during dralling
CENTRALIZERS Iype 304 stainless steel |
9.61' - 10.80' T ing 2 10
L 40 Jop of stainless steel casang £ -0
FILTER MATERIAL _32-42 Cave fram TD ro ]7.20°
300' - 16 80'
cemenT —_Portland Type 1
L s 0.00' - 2 10
OTHER _3/8" bentonite pellets
2 10' - 300
16 80' - 17.20°'
50
HYDRO-SEARCH renoepenver CONSULTING HYDROLOGISTS-GEOLOGIST
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Project. Rocky Flats Plant LOG OF BORING NO. s

Date Drilled 11/6/86 Coordinates N 36252.4 E 19130.5
Boring Method Hollow Stem Auger Ground Surface Elevation ¢gpig g3:

n r
Depth Material D N engsianes cygﬁﬁnt
(feet)[Typ aterial Description (Bb;ros/f-'%t) 20 40

I L B

0
ROCKY FLATS ALLUVIUM

0.0-1.4'-Sanmple.
Recovered 0.8/1.4=57%.
TOP SOIL: moderate brown
(SYR 4/4): s1lty clay:
abundant fine to coarse-
grained gravel and small
cobbles; moist.

1.4-5.0'-Sample.
Recovered 0.8/3.6'=22%.
CLAY: same as above;
moist

[ I T W T

5.0-8.0'-Sample.
Recovered 0.9/3.0'=30%.
CLAY: same as above; wet.

NN NN N

8.0-10.5'-Sample.
Recovered 1.1/2.5'=44%.
SANDY CLAY dark yellowish
brown (10YR 4/2); silty;
gravel and small cobbles;
wvet.

1i4}

{

1,

¥
48

f;
1

Tl
M
AL

i3
i

10.5-12.0'~-Sanmple.
Recovered 0.8/1.5'=53%,
SANDY CLAY: same as above
with some FeO stains:;
wvet.

i)
3,

y
fy
i

i

12.0-15.5'- No sample
recovered. Cuttings
indicate cobbles: clay:
silt; very wet.

15.5-18.0'-Sample.
Recovered 2.5/2.5'=100%.
SILTY CLAY: light brown
(S5YR 6/6):; abundant FeO
stains and mottling:; wet.

18.0-20.5"'=-Sample.
Recovered 2.5/2.5'=100%.
CLAY: light brown

(5YR 6/6); silty, sandy
micaceous clay, abundant
FeO: wet.

LR

N

20

———

Remarks Logged by L Pivonka

Project No

106P06222 Hydro—-Search,




Project

Rocky Flats Plant

LOG OF BORING NO.

44-86

Date Drilled
Boring Method

11/6/86

Hollow Stem Auger

Coordinates N 36252 4
Ground Surface Elevation 019 93"

E 19130.5

Elev J Depth
(feet

(feel)

Typ

Material Description

ol

tration
gtance

(Blows/Foot)
20 40

g

20 40

Other
Tests

20

ty
RN
1?*%’% ';1{1!

TVITITE e

i}}#l};}&%r}:{)

it
Lt ey bl

n
oty

)
I3

e

4Q

20.5-23.0'~-Sample.
Recovered 2.5/2.5'=100%.
SANDY CLAY: laight brown
(S5YR 5/6); micaceous;
trace medium-grained gray
quartzite gravel,
mottled; wet.

23.0-25.5"'-Sample.
Recovered 2.5/2 5'=100%.
SANDY CLAY: same as
above; vet.

ARAPAHOE FORMATION

25.5-30.5'~Sample.
Recovered 4.3/5.0=86%.
CLAYSTONE: light olive
gray (5Y 6/1); blocky,
greasy; abundant FeO
mottles; moist to wet.

30.5-33.0'~-Sample.
Recovered 1.2/2.5'=48%.
CLAYSTONE: same as above;
moist to wet.

TOTAL DEPTH: 33.0'

11

11

IR

L1

LR

I O I O I Y Y R I |

|

L1 1l

L1l O

Y O T |

i

Remarks

logged by L. Pivonka

Project No.
106

P06222

Hydro—-Search,

Inc.




LOCATION Rocky Flats Plant

PERSONNEL __L, Pivonka

106P06222

PROVECT

-0

A

NHNNKN

NN NN

L

T
I'|

IMJ
|

WELL __44-86

WELL CONSTRUCTION SUMMARY

LOCATION or COORDS

N _36252.4 E_19130.5

ELEVATION GROUND LEVEL £021.96'

ToP OF casing _0019.93"

t

=5

rI’ll [
|

[HHMN]
N

S zuY Y
MAKHRY

t
¥

—10

0
X!

§

Y
1+

DRILLING SUMMARY

CONSTRUCTION TIME LOG

20|

‘t‘*"'lr
15

g3
1
"

)

R
i

TTETY
it

—25

|
.I
L

T
AN

—30

TOTAL DEPTH _Well, 26.25' Hole, 33,00' TASK START fINiSH
BOREHOLE DIAMETER 7" DATE | TIME TIME
DRILLING 1986 %
ORILLER __Boyles Brothers Drilling Co 75" auger 11/6 10923 [11/6 1234
15865 W Sth Averue
Golden, CO (Roger Sharp)
RIG Mohile B-57 GEOPHYS LOGGING | __— = - -
BIT(S) Blade bit CASING
2" stainless |11/6 1600 |11/6 1610
DRILLING FLUID —DNope
SURFACE CASING 3'' x 4' steel w/ lock: FILTER PLACEMENT] 11/6 1551 |11/7 | 0824
11/7 10826 |11/7 0856
CEMENTING
WELL DESIGN teveLopment | 11/10 | 1500 [11/13 | 1300
BASIS GEOLOGIC LOG X GEOPHYSICALLOG __ | OTHER
CASING STRING(S) C:CASING S=SCREEN Bentomute | 11/7 0824 11/7 | 0826
0.00' 3.00' CI - 11/6 11520 11/6 1551
3.23' — 26.25' SI -

WELL DEVELOPMENT
See Well Development Summary Sheet.

casing c13"I1.D steel surface casing

22" ID Sch. 5 type 316 stain-

less steel, thre h
Joanted
35 SCREeN sI 2 1.D. 16
less steel, threaded and flush
j0inted, 0.010" wire wrapped COMMENTS-
screen, 0.25' welded bottam cap. No water encountered during drilling
CENTRALIZERS _(See Comments)
~40 Top of stainless steel casing 3.03'
FILTER MATERIAL _32-42 salaca sand | Mell was bwlt through 4" casing. No
2,50' - 26.60' Centr. .
cement _Portland Type 1
[ ]
45 0 00' - 2.00
oTHeR _3/8" bentomite pellets
2,00' - 2.50'
26.60' - 33.00'
|_50
HYDRO-SEARCH renoeoenver CONSULTING HYDROLOGISTS-GEOLOGIST
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Project Rocky Flats Plant LOG OF BORING NO. «¢i-ss

Date Drilled 11/19/86 Coordinates N 36217.4 E 20608.7
Boring Method Hollow Stem Auger Ground Surface Elevation 5999.31'

Depth engirationl X aeﬁt
e
Elev (fe%t) Material Description ‘Bb:osm?fg) ?

(feet 20 40

0 _ ROCKY FLATS ALLUVIUM LILLELEE L

0.0-2.5'=-Sample.
Recovered 2.0/2.5'=80%.
TOP SOIL: dark yellowish
brown (10YR 4/2); silty:
———e] Clay-rich; abundant small
cobbles and coarse gravel;
3 disturbed; moist.

L1 1.1

|

ARAPAHOE FORMATION

-

|

T A O O T I
|

LU UNURN NN R SNNNSNN NS

2.5-5.0'=-Sample.

Recoverd 2.2/2.5'=88%.
CLAYSTONE: yellowish gray
(S5Y 8/1): white (N 9/0)
greasy clay with abundant
CaCO, occuring throughout;
sone medium-grained sand in
lower 1.0'; FeO stained;
moist.

5.0-1l1.5'-Sanple.
Recovered 4.0/6.5=62%.
CLAYSTONE: yellowish gray
(5Y 8/1); dark yellowish
brown (10YR 4/2) clays,
silts, sands, gravels, and
small cobbles; top soil;
moist; wet at 8.0' with
heavy FeO stains.

1

|

llo 5-13 . 5 ' -sml.c
Recovered 2.0/2.0'=100%.
CLAYSTONE: dark yellowish
orange (10 YR 6/6); greasy:
undisturbed; blocky: moist.

13-5'18.5"‘8@1.-
Recovered 4.0/5.0'=80%.
CLAYSTONE: dark yellowish
orange (l10YR 6/6); light
olive gray (5Y 6/1):
blocky: greasy:; bedded;
noist.

| I T R Y T Y O

LJ

TOTAL DEPTH: 18.5'

Remarks Logged by L Pivonka
Project No.

106P06222 Hydro-Search, Inc.




LOCATION

10606222

PROJECY

PERSONNEL ____ L. Pavonka

)

ANTINNNNNNNNN

Nh”

i
J‘L'l'

WELL 61-86

WELL CONSTRUCTION SUMMARY

LOCATION or COORDS
N 36217 5 E 20608.7

ELEVATION GROUND LEVEL —5999.31"

TOP OF casING 6000 76"

T IR
t
NHHHRURHNHHO

=4

Lhiht

115

hhhhhnt

DRILLING SUMMARY

CONSTRUCTION TIME LOG

=20

=2 5

.30

=4 0

45

TOTAL DEPTH _Well 12 25' 18 50' TASK START FINiSH
BOREHOLE DIAMETER 75" QaTE | TIME TIME
DRILLING 1986 1986
DRILLER ___Boyles Brothers Drilling Co 75" auger 11719 ] 1157 [ 11719 | 1247
15865 W 5th Averme
Golden, CO (Jim Horn)
RIG Mobile B-57 GEOPHYS. LOGGING. | _— -~ | = —
BIT(S) Blade bif CASING
2" stainless |11/19 ) 1429 {11/19 | 1431
DRILLING FLUID __None
SURFACE CASING 3 x4' steelw/lockingcap | FLTER PLACEMENT{.LI/19 | 1427 | 11/19 |_ 1435
11719 | 1436 | 11719 | 1447
CEMEMNTING
WELL DESIGN. CEVELCPMENT
BASIS GEOLOGIC LOG X_ GEOPHYSICAL LOG _ | OTHER
CASING STRINGISF C:CASING StSCREEN Zentonute 11/19 14351 11/19 | 1436
0.00' 5.00' C! - 1719 11425 |.11/19 1427
5.00' - 12.00' SI -
- _ WELL DEVELOPMENT
- - See Well Develomment Sumpary Sheet.
casine ci1.2" I.D. Sch. 5 tvpe 316 staip-
_less steel, threaded and flush
jointed.
ScReeN si _2° 1.D. Sch. 5 tvpe 316 stain-
—less steel, threaded and flush.
Jownted, 0.010" wire wrapped _ | COMMENTS:
_screen, 0.25' welded bottam cgp.| _Water encountered at 8.50' during drilling.
CENTRALIZERS _Type X% stainless steel
1.84' - 9.01" Iop of stainless steel casangs 1.45'
FILTER MATERIAL _32-42 s1lica sand
4.00' - 12,50" .
cement _Rortland Type 1
0,00' - 3.00'
oTHER _3/8" bentonite pellets
3,00' - 4,00'
12,50' - 18.50'

=50

HYDRO-SEARCH renoeoenver

CONSULTING HYDROLOGISTS-GEOLOGISTS
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Boring No 1-87
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Location

Rocky Flats Plant, 881 Hillside

LOG
OF
BOREHOLE

coo'd’ﬂ.'.. N35145.6 E20540c6

Total Depth 14.87'

Water Level

Drilling Company

Date Drilied MY 8,

Borehole/Well No
Ground Surface Elevation 2992.35'
Encountered 11.75'

1-87

Static 5981.29'

Boyles Bros Drier _R. Sharp
1987 Helper A. Snade
Drilling Method Hollow Stem Auger Drilling Fivig Nope \/
Logged By XK. D. Holliway Checked By

Comments

Lithologic Description

Sampies Colliectod or
Other Tests Pertermed

TV AT
AH(@QW

0 0-4 0' - Sample Recovered 1 65/4 0' = 4%
CLAY dark yellowish brown (10YR &4/2), occasional
- quartzite cobbles and gravel, unconsolidated, damp

to moist
o

[ 4 075 Sample Recovered 3.0/3.5' =
CLAY same as above, dark vyellowish
(10YR 6/6) stains common, damp to moist

86%
orange

7512 5' sSample Recovered 1 15/5 0' = 23%
6 85 7 35¢- CLAY same as above
7 35-7.50' Lost core

7.50-8.20* CLAY same as above, trace sand
(2.0-1.59); very pale orange (10YR 5/4),
subrounded; wmoderate reddish brown (10R 4/6)

stains; moist
8 20-8.70' CLAY moderate brown (S5YR &4/6) to
moderste yellowish brown (10YR 5/4); weathered,

- 20

unconsol 1dated; moist.
8.70* COBBLE; quartiite, dusky yeilowish brown
C10YR 2/2), clay matrix
8 70* 11 75' Lost core

HNu Background = 0 3ppm
No OVA readings

No readings above
background




LOG

OF
BOREHOLE
Location Borehole/Well No _1-87 (cont'd )
Coordinates Ground Surface Elevation
Total Depth Water Level Encountered
Static
Drilling Company Driller
Date Drilled Helper
Drilling Method Drilling Fiuid & . [/
Logged By Checked By
Geologist
CEAliTanﬁor
Comments {J
; Samples Colloctod or
Lithologic Description Other Tests Pertermed
—— 1
- - - ARAPAHOE FORMATION
1175 11 87 SANDSTONE pale yellowish
-+ -+ < orange (10YR 8/6) to dusky Yyellowish brown
(10YR 2/2), clayey, westhered, moist to wet
- B < 11 87 12.50' CLAYSTONE (i1ght olive gray (5Y
5/2), weathered, trace of 1ron stamning, moist to
- - - et
— )5 - -T T 12.0-15 0O Sample Recovered 3.25/2.0' = 108X
CLAYSTONE light olive brown (5Y 5/6), trace
T T T caliche, trace dark yellowish orange 1ron staining
(10YR 6/6), weathered, moist to wet
- - L
TOTAL DEPTH 14.87¢
- - -
- - -
—— 30 - - -
- - -_
- -_ -_
- - -
- - -
—— 35q> - -
- - -’
- - L o
- - -_—
- 1- L
4 Page . of <




WELL
COMPLETION
INFORMATION

‘ Location DE Well No. 1.97
Coordinates Elevation Grownd Surtece 3. %5’

NS, 5071 20540, 596

Total Depth '..|]2L08' TYop of Casing SM?
Berenete 14,57’

Fermation ot Complotion ROCKY Fiars ALLWWIWM

Casing Materiel ScH. 5, Typr 3R, TE.1 STAINLESS Casing Dismeter _ 27 ]}

Screea Materiad _0,010” WIRE WRAP, lYPE STEEL surtace Casing
Date installed _MAY_&_IQ&____& m-AINL-ESSAppmvod Sy

installed By STEEL

Comments
[

Top of Casing l.%'

Ground Surface
rTr7rr7r7 7777 77

2 0 Surtace Casing

yf
‘ :ua'l':ri:l.s..' %4 Depth (ft.
PQRILAND_TYPE [CRMENT
Surtace // i
2'04 :::;"‘ re.) / Borehole
2 k. ‘-‘l: .Dlamo”tof.
I Sentonite e
qu_gsat::'.m (123,02
32".':'“2' .S.II“I'C’E“:j P Top of Screen Depth: 3,38’
J SAND Vo
.; Well Total
Filter Pack 9 12,08 |Peet» (1t
9,06 Length (ft.) - s
’ H':‘ - E:j ::"o:: :’:.r;“ th
- n
. s 2 8.5 {(ne) 1487 u:.). °F
- | l

o TR

Backfili Materiat.
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X Well Construction Summaries
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‘ and Results

Packer Test Data and Results
Water Level Data

Saturated Thickness Hydrograph
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Location

LOG
OF
BOREHOLE

Rocky Flats Plant; 903 Pad Area

Coordinates
Total Depth

Drilting Company

Date Driiled
Drilling Method

Logged By

Comments

June 12, 1987

Hollow Stem Auger
J. B. Beraman

Geologist

Borehole/Welt No _S-87BR/BH29-87
Ground Surtace Elevation _5980.20"

Water Level Encountered 17.50'

Static 5963.42' (12/01/87)

N 36080.84 I 22239.33
37.50'
Boyles Bros Drilter R. Sharp

Helper T. Merraitt

Drilling Fluid _None

Checked By

Site Manager

CEARP Manager

=2
4
li-
J
;
T
.
20

]

Lithologic Description

Samples Collected or
Other Tests Performed

TOPSOIL

0.0-1.5° SAMPLE,
Recovered 145/15 = 76%
00-05 TOP SOIL grayish brown (5 YR

2t 3/2), abundant roots and grasses, sandy

clay and gravel, unconsolidated, dry

Y FLAT VIUM

05 - 145 COBBLES AND GRAVEL
pink and gray quartzite and granite i1n a
. clay matrix, pale yellowish brown (10 YR
6/2), unconsolidated, angular, dry

15-3.0' SA
L Recovered 165/15 = 110%
CLAYEY GRAVEL pink and gray gran-
- 1te and quartzite 1n a moderate yellowish
brown (10 YR 5/4) matrix, sandy, uncon-
- solidated, unsorted, dry

Recovered 10/1.2’ = 83%
CLAYEY GRAYVEL same as above, dry

4,2-5.0 E
| Recovered 15/08° = 188%
CLAYEY GRAVYEL same as above, dry

5.0-6.0° No recovery Lost core

-7.5° SA E
Recovered 06/1 5 = 40%
SILT pale yellowish brown (10 YR 6/2),
quartzite cobble, distorted sample
(cuttings from center bit), dry

HNu Background=06
OV A Background=0 8
No readings over
background

0.0-10.0° Composite
sample BH29870010

5.0’ Field screen
readings HNu =08
(BG), OYA=18 (BG)

9.70-12.7Q0* Contact
sample BH298713CT

10.0' Field screen
readings HNu = 0 8
(BG), OVA =18
(BG)

15,0° Field screen
readings HNu = 0 8
(BG), OVA =138
(BG)

15.70-16,80" Bedrock
sample BH298716BR

17,50-18.50° Water
table sample
BH298717WT

20.0' Field screen
readings HNu = 02
(BG), OVA =18
(BG)

Page L ot _A




LOG

OF
BOREHOLE
Location Rocky Flats Plant; 903 Pad Area Borehole/Well No _9-87BR/BH29-87
Coordinates N 36080.84 o 22239-33 Ground Surface Elevation 5980 2!
Totalt Depth _37.50' Water Level Encountered 17.50'

Drilling Company _Bovles Bros
Date Drilled June 12, 1987

Drilling Method _Hollow Stem Auger

J. B. Bergman
Geologist

Logged By

Comments

Static 5963.42' (12/01/87)

Dritter R. Sharp
Helper T. Merritt
Drilling Fluid _None

Checked By

Site Manager

CEARP Manager

-

Samples Collected or

Lithologic Description Other Tests Performed
2——-
7 - *
Recovered 20/20’ = 100%
SAND AND GRAVEL moderate yellow-
ish brown (10 YR 5/4), abundant
quartzite and granite, unconsolidated,
medium-grained sand, angular to sub-
rounded, dry
2.3-12,5' SAMPLE, > Field screen
2 Recovered 20/30° = 67% %ei;%mgs HNu =02
SAND AND GRAVEL same as above, (BG), OVA =18
moist (BG)
12.5-15.0° SAMPLE
Recovered 20/25 = 80%
125-127 SAND AND GRAVEL same as
above, moist
ARAPAHOE FORMATION
20 30.0’ Field screen
127-138 SANDSTONE lght brown (5 readings HNu = 02
YR 6/4), very fine grained, rounded, well (BG), OVA =18
sorted, wet (BG)
138-145 SANDSTONE pale yellowish
brown (10 YR 6/2), quartzose, coarse
grained, well sorted, rounded, moist
[ 15.0-17.5° SAMPLE,
35 | Recovered 18/25 = 72% 350’ Field screen
SANDSTONE vyellowish gray (5 Y 8/1), readings HNu = 02
= L well sorted, medium grained, consoli- (BG), OVA = 18
= / dated, moist (BG)
e - -l
et / 17.5- * SAMP
Jr. -+ 4 Recovered 20/25' = 80%
SANDSTONE same as above, wet at 17 5,
<+ 4 4r clay layer olive gray (5 Y 3/2) at 180-
40 18 §°, wet

Page ot




LOG
OF
BOREHOLE

Location Rocky Flats Plant; 903 Pad Area

Coordinates _N 36080.84

T 22239.33

Total Depth _37.50'

Drilling Company

Date Drilled June 12, 1987

Bovles Bros

Dniiing Method

Hollow Stem Auger

Logged By J. B. Beragman

Comments

Geologist

Borehole/Well No 9-87BR/BH29-87
Ground Surface Elevation _5980.2'
Water Level Encountered 17.50'

Static 95963.42' (12/01/87)

pritter R. Sharp
T Merritt

Helper
Drilling Fluig _Done

Checked By

Site Manager

CEARP Manager

-

Samples Collected or

Lithologic Description Other Tests Performed

=

-L

-

20.0-22.5 SAMPLE,
4 Recovered 15/25° = 60%
SANDSTONE pale olive (10 Y 6/2),
+ medium-grained, well sorted, few moder-
ate yellowish brown (10 YR 5/4) stans,
<+ rounded, wet
' SAMPLE
Recovered 15/2 5 = 60%
T SANDSTONE same as above, wet

25.0-27.5° SAMPLE,
Recovered 22/25 = 88%
SANDSTONE same as above, wet

Recovered 0/2 5’ = 0%

30.0-32.5° SAMPLE,
Recovered 25/25 = 100%
SANDSTONE same as above
SANDSTONE moderate brown
(5 YR 4/4), chert and quartzite, very
coarse-grained, well to moderate sorting,

315-317 CLAYSTONE light olive gray
(5Y 5/2), sandy, consolidated, moist

317-319° SANDSTONE light olive gray
(5 Y 5/2), and moderate brown (5 YR
4/4), well sorted, wet
319-325 CLAYSTONE light olive gray
(5Y 5/2), sandy, consolidated, moist

e S—————
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LOG

OF
BOREHOLE
Locstion _Rocky Flats Plant, 903 Pad Area Borehole/Well No __9-87BR/BH29-87
Coorainstes _N_36080 8 ™ 22239.33 Ground Surface Eievstion _5980.2"
Total Depth _37 50' Water Level Encountered 17.50'
Static _5963.42' (12/01/87)
Driling Company Bovies Bros Dritter R. Sharp
Date Drilled June 12, 1987 Helper T. Merritt
Driling Method _Hollow Stem Auger Orilling Fluia _None
Logged By J. B, Bergman Checked 8y
Geologist Site Manager
CEARP Manager
Commaents
Sampies Collected or
Lithologic Description Other Tests Pertormed
32.9:35.0° SAMPLE,
[ 4 4 Recovered 28/25 = 112%
T CLAYSTONE lLight brown (5 YR 5/6)
4 + T and light olive gray (5 Y 5/2), some light
brown (5 YR 5/6), mottles, consolidated,
+ -+ 4 trace organics, moist i
- - dr 35 !!_37 5’ S-A_MELE
Recovered 25/2 5 = 100%
—_ + + T CLAYSTONE same as above, sandy in
top 05’ and 1n shoe, moist
- Jr JT
i 1 ! TOTAL DEPTH 3750
- J- ‘JL
qL -’ -
— - - <r
Tb - qL
ﬁr T T
- -+~ -
-Jp <r L o
———— q}- - -
- L 3 1»
-’ L o -
- - L of




WELL
COMPLETION
INFORMATION

Location Rocky Flats Plant, 903 Pad Area Well No 9~-87BR
Coordinates _N 3608Q.84 F 22239,33 Elevation Ground Surface _5980.22'
Total Depth Well 32.40" Top of Casing 5981 72"

Borehole 37 50!
Formation of Compietion Arapahoe Formation

Casing MateriaiSch 5, tvpe 316 TFJ stalnlesg 1 Casing Diameter _ 2" ID
stee

—————

Screen Material 0,010" wire wrap, tvpe 316 TFJ _ Surtace Casing Diameter _ 5" ID
stalnless steel

Date Installed _Jype 15, 1987 Approved By
Instalied By J B__Bergmap Site Manager
Geologist
CEARP Manager
Comments
2.37"

Top of Casing 1.50'

Ground Surface
777777 77X77 Lo 4 77

Surface Seal
Port’flggx:l”’f}!pe I

Surface Casing
2.68 |Depth (1t

_cement
Surface -
12 00 (Seasi
Length (ft)
Borehole
Diameter

7 5'1

Bentonite
Seal
Length (ft)

2.00

4.90 Backtill

[Length {tt)

Backtill .;“”.l 3/8" Volclay Bentonite Pellets

Filter Material. ]
32_:2' S;lfga.sﬂd ) [Top of Screen Depth 14.50"
R s
—T
4 Weil Total
Filter Pack . { 3240 °:""' e
16.60 |Lengtn (tt)| | éﬂ
+_-.‘2\ ' Screen Borehoie
— . 17.65 |Length | 37.50 | Yotal Depth
— - ] (1t.) (1t.)
S R = N
o b+, 1.7
S | e
(9%}
~J
W
=)




INDEX OF DATA

Boring No 10-87

Completed as well?__Yes

Data 1n File

X Log of Borehole

X Well Construction Summaries

Well Development Summaries
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‘ and Results

Packer Test Data and Results
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Location _Rocky Flats Plant; 903 Pad Area
N 35959.99 E 22180.04

Coordinates

LOG
OF
BOREHOLE

Total Depth

17.00°'

Water Leve!

Drilling Company

Date Drilled _June 15, 1987

Drilling Method _Hollow Stem Auger
C. J. Wood

Logged By

Bovles Bros

Driller _D.

Borehoie/Welil No
Ground Surface Elevation >381.90'

10-87

Encountered None

Static 5070.68"

Jarvie

Helper

K. Parker

Drilling Fluid
Checked By

Comments

—None

Geologist

Site Manager

CEARP Manager

s

Lithologic Description

—————

Samples Coliected or
Other Tests

Pertormed

smm— ——

ROCKY FLATS ALLUVIUM
0.0-2.0° SAMPLE.

Recovered 10/20° = 50%

SANDY CLAY moderate brown (5 YR

4/4), numerous quartzite pebbles and
cobbles, some roots, dry

2.0-4 )’ SAMP
Recovered 06/20° = 30%

GRAVELS quartzite pebbles and cobbles,
dry

40-50 SAMPLE. No recovery Lost core

-7.0° |
Recovered 20/20° = 100%
SANDY CLAY lhight olive gray (5 Y 6/1)
to moderate reddish orange (10 R 6/6),
highly weathered, calcite throughout,
numerous quartzite pebbles and cobbles,
unconsolidated, damp

71.0-9.0° E

Recovered 20/20° = 100%

| SAND Lhight gray (N 7/0) to moderate
reddish orange (10 R 6/6), with some
L clay, numerous quartzite pebbles suban-
gular to subrounded, caliche throughout,
damp to dry

HNu Background=00
OV A Background=00
Ludlum Background
=00

No readings over
background

Page L ot 2




LOG

OF
BOREHOLE
Location _Rocky Fiats Plant; 903 Pad Area Borehole/Well No _10-87
Coordinates _N 359058 99 FE 22180.04 Ground Surface Elevation 298l 9G'
Total Depth 17.0Q°' Water Level Encountered Nope
Static 5970.68'
Drilling Company _Boyles Bros Driter D. Jarvie
Date Drilled __June 15, 1987 Helper _K. Parker
Drilting Method _Hollow Stem Auger Orifling Fiuid None
Logged By C. J. Wood Checked By
Geologist Site Manager
CEARP Manager
Comments
Sampies Collected or
Lithologic Description Other Tests Performed

e e —

2.0-11.0' SAMPLE,
i i1

T 1 T Recovered 15/20° = 75%

] 90-105° SAND moderate reddish orange

- T T (10 R 6/6), weathered, numerous quartzite
pebbles, medium to coarse grained, trace

+ T T caliche, damp

T T T AR N

—— -l J -
i 11,0-13.0°
1L + T Recovered 20/20' = 100%

SILTY CLAYSTONE moderate rcddish
+ <4 4 orange (10 R 6/6), iron staining, lLight
gray (N 7/0) 1n areas, damp to dry

13.0-15.0° SAMPLE,
+ + <+ Recovered 20/20° = 100%
SANDY-SILTY CLAYSTONE moderate

—_ + 1 T reddish orange (10 R 6/6), iron staiming,
light gray areas (N 7/0), damp
-+ 1& qL
4 130-110
T T " Recovered 20/2 0" = 100%
i SANDY-SILTY CLAYSTONE light gray
T T T (N 7/0) to moderate reddish orange (10 R
1l 1 1 6/6), trace calcite, dry to damp

— 4 4 4 TOTAL DEPTH 1700’

-F - -
- - -
-~ qL -
-~ - -

Page 2 ot .2




WELL
COMPLETION
INFORMATION

Location Rocky Flats Plant, 903 Pad Area Well No 10-87

Coordinates N 35959,99 E 22180,04 Elevation Ground Surface 2981.96'

Total Depth weil 12 00' Top of Casing _5983 53’
Borehole _17.00'

Formation of Completion _ Rocky Flats Alluvium

Casing Material Sch S5, tvpe 316 TFJ Stalnleggeel Casing Diameter _2" ID

Screen MaterialQ 010" wire wrap, tvpe 316 TFJ = syrtace Casing Diameter _5'" ID

stainless steel
Date Instalied __Jupne 15, 1987 n stee Approved By

installed By C-J Wood Site Manager
Geologist

CEARP Manager
Comments _Centralizer at 7 35 to 8 50'

>

3 00"

Top of Casing 1.57'

Ground Surface
7777777 778777

Surface Seal

,
/
Port {288 Wpe 1 /

7

Surtace Casing
2.00 Depth (ft.

OSNOSNN
NN N

ONONON Y

cement
Surface -
2.00 Seai
Length (ft)
Borehole
Diameter

7 SH

Bentonite

Seal
1 00 Length (ft)

Filter Material —
32-42 Silica San

Top of Screen Depth 3,50

s
——
Y Well Total
> - 12.00
Filter Pack - ] Depth (ft.)

9 10 JLenmgth (ft) N :L .
— ..u
—— 3

,‘:,. Screeon Sorehole

—1. . 8.50 |Length | 17,00 | Total Depth
s SR (rt.) (1t.)

. .

I~ £,
' 14

¢

Backtill
4 10 Length (ft)

WPT 9T 0T ¢1

Backftill Material 3/8" Volclav Bentonite Pellets
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LOG
OF
BOREHOLE

Location Rocky Flats Plant; 903 Pad Area

Coordinates
Total Depth _23.00'

Drilling Company Boyles Bros
Date Drilled June 12, 1987
Drilling Method _ Hollow Stem Auger

Logged By C. J. Wood
Geologist

Comments

Borehole backfilled with Portland Tvbe [ cement

Borehole/Well No 10-87RRA

Ground Surface Elevation

Water Level Encountered 28.30'

Static _N/A

Dritier D. Jarvie

Helper _K. Parker

Drilting Filuid _Nope

Checked By

Site Manager

CEARP Manager

0-2.0° SAMPLE
Recovered 12/20' = 60%

- some quartzite pebbles and
“1 caliche throughout, damp
P
2.0-4.0° SAMPL
Recovered 20/20’ = 100%

subangular to subrounded

40-80' SAMPLE,
| Recovered 08/40° = 20%

8.0-10,0°' SAMPLE,
Recovered 23/20' = 115%

- 6/6), damp
" 10.0-13.0° SAMPLE.
Recovered 04/30° = 130%

erate reddish orange (10
stains, damp

SANDY CLAY dusky brown (5 YR 2/2), No readings over

SANDY GRAVELS moderate brown (5
T YR 3/4), some clay, some quartzite peb-
bles, trace caliche, very unconsolidated,

SANDY GRAVYELS moderate brown (5
YR 4/4), some clay, some quartzite peb-
bles and cobbles, trace caliche, damp

SAND moderate reddish brown (10 R
r 4/6), some caliche, some clay, trace iron
staining, moderate reddish orange (10 R

SAND moderate reddish brown (10 R
L 4/6), some clay, some caliche, trace mod-

o »
3. Samples Collected or
Gl:Q Lithologic Description Other Tests Performed
ﬁ
R Y VIUM HNu Background=0 0

OV A Background=090
Ludlum Background
=00

cobbles, some | background

R 6/6) 1iron
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LOG
OF
BOREHOLE

Rocky Flats Plant, 903 Pad Area

Location Borehole/Well No 10-B7RRA

Coordinates Ground Surtace Elevation

Total Depth 53.00' Water Level Encountered _28.30'
Static _N/A

Driiling Company Bovles Bros oritier D. Jarvie

Date Drilled __June 12, 1987 Heiper _K. Parker

Driling Method _Hollow Stem Auger Drilling Fluid _None

Logged By

Comments

C. J. Wood

Checked By
Geologist

Site Manager

Borehole backfilled with Portland Tvbe [ cement

CEARP Manager

-

> o < ° Sampies Collected or
Qo‘.‘ N Lithologic Description Other Tests Performed
«
20_ e ————
Recovered 12/30° = 40%
SANDY CLAY light olive gray (5 Y 6/1)
with moderate reddish orange (10 R 6/6)
1Iron stains, some quartzite cobbles, damp
ARAPAHOE FORMATION
16,0-18.3"
22 Recovered 28/2 3" = 121%
CLAYSTONE dark yellowish orange (10
YR 6/6), 1ron staining streaks of
moderate reddish orange (10 R 6/6)
18 3- ' SAMPLE
Recovered 30/25 = 120%
= CLAYSTONE olive gray (5 Y 3/2) with
= moderate reddish orange (10 R 6/6)
30 - streaks, sandy, slightly damp
__—__ i s E
= Recovered 20/25" = 80%
P CLAYSTONE dark yellowish orange (10
S YR 6/6), weathered, 1iron staimng,
= moderate reddish orange (10 R 6/6)
= -28.3’
o " Recovered 20/50° = 40%
35 Bx CLAYSTONE medium gray (N 6/0),
= " shightly sandy, weathered, moderate
reddish orange (10 R 6/6) iron stains,
damp
Recovered 09/20° = 45%,
- CLAYSTONE medium gray (N 6/0) to
olive gray (5 Y 3/2) with moderate
reddish orange (10 R 6/6) iron staining
40 streaks, wet
- ) Page 2 ot 3




LOG

OF
BOREHOLE

Location ROCKy Flats Plant; 903 Pad Area
Coordinates
Totai Depth _23.00'
Drilling Company Boyles Bros
Date Dritled _June 12, 1987
Drilling Method _Hollow Stem Auger
Logged By C. J. vood

Geologist

Comments

Borehole/Well No 10-8B7RRA

Ground Surface Elevation

Water Level Encountered 28 30'

Static M2
pritter D. Jarvie
Helper _K Parker
Drilling Fluid _None

Checked By

Site Manager

CEARP Manager

Borehole backfilled with Portland Typre [ cement

su Sampies Collected or
Q.“ g Lithologic Description Other Tests Performed
&
4_ T ————————
3 TOTAL DEPTH WITH PLOPPER 310,
= READJUST DEPTH
3= 1.0-36.0°
= Recovered 40/50° = 80%
«;5: CLAYSTONE light brown (5 Y 5/6) to
= very light gray (N 8/0), weathered, iron
= staining moderate reddish orange (10 R
45 -‘EE 6/6), wet
= 36.0-40.0' SAMPLE
= Recovered 17/40° = 42%
£= CLAYSTONE moderate brown (5 YR
= 4/4), some 1ron staining moderate reddish
4-.:: orange (10 R 6/6), wet
E 40,0-44.0' SAMPLE,
= / Recovered 50/40" = 125%
20 £ CLAYSTONE same as above
£ / 44.0-48.0' SAMPLE
3 / Recovered 20/40° = 50%
‘E: CLAYSTONE Iight brown (5 YR 5/6),
Bt wea- thered, with iron staining streak,
moderate reddish orange (10 R 6/6), wet
- - “ 4 - 4’ M
55 I i 1 Recovered 20/2 4’ = 83%
h 1 CLAYSTONE dark gray (N 3/0), moast
- - 4 CLAYSTONE dark gray (N 3/0) , small
lagnite layer (coal) about 1/8" thick, moist
- = - tO wet
+ + <4+ TOTAL DEPTH 5300’
- Page 3 ot 3




INDEX OF DATA

Boring No __19-87

Completed as well?__Yes

Data 1n File

X Log of Borehole

X Well Construction Summaries

Well Development Summaries

Hydrauhc Conductivity Test Data

. and Results

Packer Test Data and Results
Water Level Data

Saturated Thickness Hydrograph

ORIGINAL PROCESS WASTF LINES CLOSURF CHARACTERIZATION REPORT
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LOG
OF

BOREHOLE

Location

Coordinates N _36633.42 _E 23064.85

Total Depth 16.10'

Orilling Company BOyles Bros
Date Drilled _J3ugust 5, ]1987
Orilling Method _Hollow Stem Auger

Logged By J1.B. Beraman
Geologist

Comments

Rocky Flats Plant; Mound Area

Borehole/Well No

—~—19=87.

Ground Surtace Elevation 5967.98'

Water Level

Dritier
Helper

Drilling Fluid _Nane
Checked 8y

Static
T. Merritt

Encountered

None
5958.07! (12/01/87)

el INCAN

Site Manager

CEARP Manasger

~a

Lithologic Description

Sampies Collected or
Other Tests Performed

R Vi
R 0.0-2.0' SAMPLE
:_;' " Recovered 14/20' = 70%
e CLAY AND GRAVEL grayish brown (5
I8 ,4 YR 3/2), abundant gray quartzite cobbles,
- 3 pebbles and gravels, some roots and
“' grasses, poorly sorted, unconsolidated,

some caliche-reacts strongly with HCI,
slightly damp

20-4.0° SAMPLE

Recovered 19/20° = 95%

CLAY AND GRAVEL pale vyellowish
brown (10 YR 6/2), clay, abundant
caliche-strongly reacts with HCl, abun-
dant quartzite pebbles and cobbles, an-
gular, poorly sorted, unconsohidated, dry
to slightly damp

4,0-5.3’ L

Recovered 1 9/1 3’ = 146%

CLAY AND GRAVEL same as above
with some moderate brown (5 YR 3/4)
clay patches, dry

3.3-6.0' SAMPLE,

/ Recovered 07/07 = 100%

/T CLAY AND GRAVEL same as above,
-’

dry

4 6.0-8.1' SAMPLE.  No recovery Drilled

with center bit

—M

HNu Background=04
OV A Background=00
No Ludium readings
taken

2.0-4 0’ Readings on
core HNu = 02-20,
OVA =00

4.0-5.3' Readings on
core HNu = 1-100,

OVA =00

8.1-11.1" Readings
on core HNu=04-12,
OVA=00-20

14.1-16.1° Readings

on core HNu=2,
OVA=]2

Psge 14
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LOG

OF
BOREHOLE
. Location __Rocky Flats Plant: Mound Area Borehole/Well No 19-87
Coordinates N 36633,42 E 23064,85 Ground Surface Elevstion 5967.93'
Tots! Depth __16.10' Water Level Encountered _None
" Static 5958.07' (12/01/87)
Drilling Company Boyles Bros priter _T. Merritt
Date Drilled _ Aucust 5, 1987 Helper _JI, Duncan
Dritling Method _ Hollow Stem Auger Orilling Fiuid _Naone
Logged By 7T n, Rergman Checked By
Geologist Site Manager
CEARP Manager
Comments
Sampies Collected or
thho'o"e Description Other Tests Performed

A ——
e S s

[ Recovered 30/30° = 100%
1 SANDY CLAY AND GRAVEL moderate

T T Torown (5 YR 3/4) and light brown (5 YR

. ) | 5/6), sandy clay matrix with abundant
T [ Taquartzite gravels, poorly sorted, very
4 4 4 fine-grained, unconsohidated, dry

—_— -+ -+ 4 11.1-14,1°' SAMPLE,

Recovered 30/30’ = 100%

<+ + +111-114 CLAY olive gray (5 Y 3/2),
abundant caliche-reacts strongly with

+ + T HCI, trace moderate yellowish brown (10
YR 5/4) clay patches, trace angular peb-

+ + + bles and gravels, dry

L 3 L o -

ARAPAHOE FORMATION
114-141" CLAYSTONE olive gray (5 Y

—— o - -

T T  T13/2), some moderate brown (10 YR 5/4)

1 1 4 mottles, abundant CaCO, concretions,
white-reacts strongly with HCl, some

4 4 4 black organics, dry

4 4 414.1-16.1° SAMPLE. Recovered 20/20° =
100%

— - + + CLAYSTONE same as above, dry

<+ + T TOTAL DEPTH 1610’

‘ po &5 - L ol

Page ot .2




WELL
COMPLETION
! INFORMATION

. Location Rocky Flats Plant; Mound Area Well No 19-87
Coordinates N 42 L2 Elevation Ground Surface D367 98'
Total Depth weil _11-89' Top of Casing 5969 84"

Borehole __16.05'
Formation of Compietion Rocky Flats 2Al1luvium

Casing Material Wstamlgss Casing Diameter __ 2" ID

\ teel
Screen MateriaiQ, 010" wire wrap,tyre 316 TFJ  Surface Casing Diameter _35" ID
Date Installed _2na. £, 1987 stainless steel Approved By
instalied By JL.B. Bergman Site Manager

Geologist

CEARP Manager
Comments

2.81"

Top of Casing 1.86"

Ground Surface

\ 7777277777 /Vrr 777T77T71'lfr
. Surface Seal %/ 2.21 |Surtace Casing
Materis! Depth (ft.
Portland 1 //
cemen
Surtace / . -
2.00 |Seal
Length (ft)
. Borehole
Diameter
1 5"
:on:ouno
'Y
1.00 jLength (ft.)
Filter Material. - S
32-42 Silica Sanﬁ . [Top of Screen Depth .50'
PR e
—
] IE_ Well Totai
Filter Pack — . ] 11.89 |Depth (1t.)
9.15 |Length (ft) — " 1
- s "
o
- ‘:\ Seroz:‘o Borehole
—1. . 8.15 |Leng Total Depth
:_:-- k (tt.) 16.05 (tt.)
— b -”‘
N -~
p— . 1
G| e
® | =
Backtili
3.90 Length (ft.) o

Backtill Materiat ___3/8" Volclay Bentonite Pellets



Boring No

Completed as well?

INDEX OF DATA

20-87BR

Yes

Data 1n File

X

X

ORIGINAL PROCESS WASTF 1 INES CLOSURF CHARACTERIZATION REPORT

Log of Borehole
Well Construction Summaries
Well Development Summaries

Hydraulic Conductivity Test Data
and Results

Packer Test Data and Results
Water Level Data

Saturated Thickness Hydrograph

ROCKY FLATS PLANT GOLDEN COLORADO

APPENDIX A



LOG
OF
BOREHOLE

Loestion _Rocky Ilats Plant, Mound Area
Coordinates _N _36644.48 T 23048.42
Total Depth 127.00°

Borehole/Well No 20-87RR
Ground Surface Elevation

5968 10'
Encountered _None
Statie 5861.19' (12/01/87)
Driter _T. Merratt; P. Bushkovski
Heiper _T. High; J. Duncan; K. Parker
Drilling Fluig 0~ 51.70': None

51.70' - 127.0': Water

Site Manager

Water Level

Drilling Company Bovies Bros
Date Drilled July 30-31 and Aug. 3, 1987
Drilting Method Hollow Stem Auger; Rotary Core

Logged By J.B. Bergman; K.D. Holliway
Geologist

Checked By

CEARP Manager
Surface casing set to 51.64' by J.B. Bergman on August 4, 1987.

g 0 -

o Qe

P GAQ Lithologic Description
v "'k

Comments

Samplies Collected or
Other Tests Performed

Iy W HNu Background =
%0 AMPLE 02-04, OVA Back-
b D - Qxﬁg’_L_—s

ground = 00, Ludium

Recovered 185/20° = 93% Background =00

GRAVEL gray and pink quartzite in a
moderate brown (5 YR 3/4) sand matrix,
abundant roots and grasses in top 2", un-
consolidated, unsorted, dry

20-4.0°' SAMPL

Recovered 20/2 0’ = 100%

SAND AND GRAVEL grayish orange (10
YR 7/4), ~30% clay, light brown (5 YR
5/6), abundant caliche, dry

o
a‘p:’, [ 40-64’ SAMPLE.
. L Recovered 24/24' = 100%
St GRAVEL moderate yellowish brown (10
10 o ., -+ YR 5/4) matrix of clay, abundant caliche,

unsorted, unconsolidated, angular, moist

6.4-8.8° SAMPLE. LOST CORE Drilled

with center bit to get through boulders

88-10.8° SAMPLE.

Recovered 13/20" = 65%

SAND AND GRAVEL moderate yellow-
1ish brown (10 YR 5/4) sand matrix with
abundant quartzite pebbles and gravels,
unconsolidated, unsorted, angular to sub-

ounded, very fine-grained sand, moist
s r y g ! 18.8° Readings on

core HNu = 15,0
10.8-13.8" SAMPLE, OVA =12.0
Recovered 35/30° = 117%

108-118 SAND AND GRAVEL same as

= / above, moist
20 ===

|
|

i

H

un

e
el
t,l'ji) ':l
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LOG

OF
BOREHOLE
. tocation _Rocky Ilats Plant: Mound Area Borehole/Well No 20-87ER
Coordinates _N 30644.48 F 23048.42 Ground Surface Elevation _5968.10'
Totsl Depth 127 00 Water Level Encountered _None
statiec O5861.19' (12/01/87)

Drilling Company Bovlies Bros oritter _T. Merritt: P. Bushkovski
Date Drilled July 30-31 and Aug. 3, 1987 MHelper _I. High; J. Duncan; K. Parker
Drilling Methoe HOllow Stem Auger; Rotary Core priiing Fiute O_- 51.70': None
Logged B8y J.B. Bergman:; K.D. Hollgay Checked By 51.70" - 127.0': Water

Geologist Site Manager

CEARP Manager
Comments Surface casing set to 51.64' by J.B. Bergman on August 4, 1987.

Samples Collected or
Lithologic Description Other Tests Pertormed
RA

ARAPAHOE FORMATION 20.8-23.8' Readings
on core HNu =2.0
118-138 CLAYSTONE medium gray (N | OVA =00

5/0) with abundant moderate yellowish
brown (10 YR 5/4) mottles, abundant
black organmic fragments, abundant | 238.958' Readings
caliche-reacts strongly with HCIl, trace on core HNu = 15.0
white very fine-grained sand, well sorted, OVA = 3.0
moist

13.8-15.8° SAMPLE.

Recovered 20/20' = 100%

SANDY CLAYSTONE moderate yellow-
1sh brown (10 YR 5/4), very fine-grained,
laight gray (N 6/0) sand and moderate
yellowish brown (10 YR 5/4) sand, some
caliche, some black organic fragments,
well sorted, rounded, moist

15.8-18.8° SAMPLE.

Recovered 32/30" = 107%

CLAYSTONE same as above, shghtly
moist

18.8-20.8° SAMPLE 3470’ Reading 1n
Recovered 20/20° = 100% ;’Cll head HNU =
CLAYSTONE same as above, moist 0-30, OVA =9.0

. 34,7-36.7" Readings
20.8-2 A E on core HNu =
Recovered 30/30° = 100% OVA = 18 2.0
CLAYSTONE olive gray (5 Y 3/2) with

abundant moderate yellowish brown (10
YR 5/4) mottles, some organics, some
caliche, trace lLight gray (N 6/0) sand,
very fine-grained, rounded, moist

PI.._.% of 9




LOG
OF
BOREHOLE

. Location _Eocky Flats Plant. Mound Area
Coordinates _N 36644.48 E 23048 42

Total Depth 127 00'

Driiling Company Bovles Bros
Date Drilled July 30-31 and Aug. 3, 1987
Drilling Method Hollow Stem Auger; Rotary Core

Logged By J.B. Bergman; K.D. Holliway
Geoilogist

Borehole/Well No 20-87BR
Ground Surface Elevation _5968.10'
Water Leve! Encountered None

sStatic 5861.19' (12/01/87)
orier _T. Merratt; P. Bushkovski
Helper _L1- High; J. Duncan; K. Parker
Oriltling Fiuig O~ 51.70': None

51.70' - 127.0': Water

Site Manager

Checked By

CEARP Manager

‘ surface casing set to 51.64' by J.B. Bergman on August 4, 1987.

Commaents

-

Sampiles Collected or

Lithologic Description Other Tests Performed
23.8-25.8' SAMPLE,
F Recovered 20/20° = 100%
SANDY CLAYSTONE same as above
- with shight increase 1n sand content,
moist
. 25.8-28.8° SAMPLE
" Recovered 30/30° = 100%
45 | SANDY CLAYSTONE same as above,
- moist
. Recovered 20/20° = 100%
CLAYSTONE olive gray (5 Y 3/2) with
abundant moderate yellowish brown (10
YR 5/4) mottles, abundant light brown (5
- YR 5/6) FeO nodules, trace light gray (N
6/0) sandstone, very fine-grained,
50
- rounded, moist
L 308-338' SAMP No HNu, OVA, or
Recovered 30/30° = 100% Ludlum readings
> CLAYSTONE same as above, moist taken below 500’
- 33.8-34.7° SAMPLE, No sample Adjust | 53.90-63,55° Packer
depth after taking a TD of borchole Test Interval #10
55 34.7-36.7° SAMPLE,
- " Recovered 20/20° = 100%
| CLAYSTONE olive gray (5 Y 3/2) with
abundant light brown (5 YR 5/6) stains,
‘ L. wet at top 4"-probably slough, homoge-
nous, dense, weathered, trace very fine- | 55.90-65.55" Packer
. grained sand, dry Test Interval #9
L 65.55-75.20° Packer
60 Test Interval #8

Page 3 o1 29




LOG

OF
BOREHOLE
Location _Rocky Flats Plant, Mound Area Borehole/Well No 20-87RBR
Coordinstes _N 36644.48 E 23048.42 Ground Surface Elevation _5968.10°
Total Depth 127.00' Water Level Encountered _None
static _5861.19' (12/01/87)

Drilling Company Bovles Bros pritter _T. Merratt; P. Bushkovski
Date Drilled July 30-31 and Aug. 3, 1987 Helper _T. High; J. Duncan; K. Parker
Drilling Methed Hollow Stem Auder; Rotary Core priliing Fluie 3 = 5170 : None
Logged By J.B. Bergman; K.D. Holliway Checked By oo 0 — 127.0': Water

Geologist Site Mansger

CEARP Manager
Comments Surface casing set to 51.64' by J.B. Bergman on August 4, 1987.

& ® -
S, /4 Samples Collected or
.°¢ .G‘AQ Lithologic Description Other Tests Performed
~ A
')

s 7:39.7
B T Recovered 35/20" = 88%
:-«I;f:*;::::f 1 CLAYSTONE olive gray (5 Y 3/2), some
f—if—"::::" moderate yellowish brown (10 YR 5/4)
BTy J stains, shghtly weathered, homogenous,
et r'dcnsv.:, abundant FeO nodules, some or-
At 4 ganic fragments, slightly mosst
e
65  EEEEd | | 4 39.7-4L.7 SAMPLE
R, Recovered 21/20' = 105%
piptey 2 4+ CLAYSTONE same as above, slightly
s moist
BT T
B 41,7-44,7° SAMPLE,
R 4 Recovered 17/30" = 85%
BT CLAYSTONE same as above, dry
e -+
FEE s 44,7-46.7° SAMPLE,
22 =R | | 1 Recovered 20720 = 100%
et CLAYSTONE olive gray (5 Y 3/2), some
}:‘%}5: T dark yellowish orange (10 YR 6/6) stains,
:E:E‘E:: 4 friable, homogenous, some vertical frac-
gg;::.’: tures, dry
TS T 467-49.7"
Eele Ry 1 Recovered 37/30° = 123%
’é_ﬁgj [ CLAYSTONE same as above, unwea- )
s SR 1l thered/weathered contact at 46 7°, dry 15.20-84,85° Packer
BT Test Interval #7
S + 497-51.7° SAMPLE
R Recovered 35/20° = 175% ,
S 4+ CLAYSTONE same as above, unwea- 17.20-86.85° Packer
_—':';E'E:é:* thered, dry Test Interval #6
e et -+
_80
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BOREHOLE

Location _Rocky Ilats Plant: Mound Area
Coordinstes _N 36644.48 L 23048.42

Total Depth 127.00"

Drilling Company Bovles Bros
Date Drilled July 30-31 and Aug. 3, 1987

Drilling Method Hollow Stem Auger; Rotary Core

Logged By J.B. Bergman; K.D. Holliway
Geologist

Comments

LOG
OF

Borehole/Well No 20-87BR
Ground Surface Elevation _5968.10'

Water Leve!l Encountered QJone

static _5861.19' (12/01/87)
Dritter _T. Merratt; P. Bushkovski
Heiper _T. High; J. Duncan; K. Parker
Drilling Filuig O - 51.70': None

51.70' - 127.0': Water

Site Manager

Checked By

CEARP Manager

Surface casing set to 51.64' by J.B. Bergman on August 4, 1987.

N Lithologic Description

Samples Collected or
Other Tests Performed

e e —

.54 0°
" Recovered 20/40' = 50%
I RQD =11/20" = 55%

CLAYSTONE olive black (5 Y 2/1), un-
weathered, damp

54.0-58.0' SAMPLE,

Recovered 50/40° = 125%

RQD =445/50" = 89%

CLAYSTONE: ol1ve black (5 Y 2/1), some
silt, unweathered, damp

28.0-62.0' SAMPLE,

Recovered 40/40" = 100%

RQD = 400/40' = 100%

580-600° CLAYSTONE dark gray, some
- silt, some very fine-grained sand, damp
600-620° SANDY CLAYSTONE light
- gray, some clay, some silt, some very fine-
grained sand, fairly well sorted, sub-
- rounded, trace fossils (plant stems and
leaves), dry

62.0-66.0' SAMPLE,

" Recovered 395/40° = 98 8%

RQD =270/395 = 68 35%

SANDY CLAYSTONE olive black (5 Y
2/1), sand 1s 3.0-35 phi to very fine-
grained, subrounded, some silt, some clay,
4 trace fossils (plant stems and leaves),
damp to dry

$6.86-96.50" Packer

Test Interval #5

96,50-106,15° Packer

Test Interval #4

Page 2 ot 2



LOG
OF

BOREHOLE

Location _Rocky Flats Plant: Mound Area

Coordinates _N 36644.48 E 23048.42

Total Depth 127.00'

Drilling Compsny _Bovles Bros

Date Drited July 30-31 and Aug. 3, 1987

Drilling Method Hollow Stem Auger; Rotary Core
Logged By J.B. Beraman; K.D. Holliway

Geologist

Comments

Borehole/Well Mo 20-87BR
Ground Surface Elevation _5968.10'

Water Level

Encountered None

Static _5861.19' (12/01/87)

Dritter T. Merritt:; P. Bushkovski
Heiper _T. High; J. Duncan; K. Parker

Drilling Fiuig 0 — 51.70': None

Checked BY

51.70' - 127.0': Water

Site Manager

CEARP Manager

Surface casing set to 51.64' by J.B. Bergman on August 4, 1987,

o o -
Q“ o /80
o .6.\0 Lithologic Description
v A
)

Sampies Collected or
Other Tests Performed

66.0-70 0 SAMPLE,
<+ Recovered 37/40° = 92 5%
RQD =291/37 = 78 6%
+ SANDY CLAYSTONE same as above,
very laght gray (N 8/0) to grayish black
Jr (N 2/0), presence of vertical lamination
planes of sand, very fine-grained to 30-
T 35 phy, starting at 67 1’, damp to dry
105 4
70.0-74.0' SAMPLE
d Recovered 52/40' = 130%
RQD =48/52 = 923%
4 SANDY CLAYSTONE same as above,
e vertical lamination planes fade out at
S 1 705’ but reappear at 716’728, damp to
ST dry
e =oow | | T 740-78 0' SAMPLE
110 :ﬁ::;: | Recovered 40/40° = 100%
oS RQD = 30/40" = 60 5%
T SANDY CLAYSTONE same as above,
R T damp to dry
oo +
SRR 4. Recovered 05/15 = 33 3%
SR RQD = 05/05 = 100%
il | | 4 SILTY CLAYSTONE dark gray (N 3/0)
:’;’.‘:;;g_; to light gray (N 7/0), some clay, some silt,
AL5 AL 4+ some sand 35-25 phi to very fine-
T,z,:”z"f_isz_: grained, mottled, indurated, dry
Gehgkpiad T
SIS | 79.5-820' SAMPLE
s T Recovered 35/25 = 140%
RQD = 242/35 =691%
_____ - T SILTY CLAYSTONE dark gray (N 3/0)
to olive black (5 Y 2/1), some clay, some
-T T silt, some sand, occasional small seams of
120 o coal, damp

106,15-115.80" Packer
Test Interval #2

107,20-116.85° Packer

Test Interval #3

114,42-124.07° Packer

Test Interval #1
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LOG

OF

BOREHOLE

Location _Rocky Flats Plant, Mound Area
Coordinates _N 36644.48 E 23048.42

Total Depth 127.00°'

Drilling Company

Borehole/Well No 20=-87BR
Ground Surtace Elevation _5968.10'
Encountered None

Static 2861,19° (12/01/87)

Water Level

Bovles Bros Oritler T Merritt; P. Bushkovski
Date Drilted July 30-31 and Aug. 3, 1987 Helper T. High; J. Duncan; K. Parker
Orilling Method Hollow Stem Auger; Rotary Core prining Filuig Q- 51.70': None
Logged By J.B. Beragman; K.D. Holliway Checked By 51.70" - 127.0': Water

Geologist

Comments

Site Manager

CEARP Manager

Surface casing set to 51.64' by J.B. Bergman on August 4, 1987.

Samples Collected or
Other Tests Pertormed

125 l RQD = 268/31" = 86 5%
4 cept more sand 1n lenses, damp to dry
8 0-92.0° SAMPLE
Recovered 40/40° = 100%
1 1 RQD =376/40" = 94%
[ SILTY CLAYSTONE
4 4+ 4 damp
—1-3-0 - - L o EZ,Q-EQ,Q’ SAMPLE;

— dr L L ) _l > A P E
1 1 1 Recovered 27/30° = 90%
RQD = 138/27 = 53%
<+ - 4 SILTY CLAYSTONE same as above, dry
-r- - -r

S R4

co /88
PP $§ Lithologic Description
") ”.&

82.0-84.5° SAMPLE.

+ Recovered 215/25 = 86%

RQD = 148/215 = 68 8%

T SILTY CLAYSTONE same as above ex-
cept less sand, damp

84.5-88.0' SAMPLE,
T Recovered 31/35 = 886%

+-

SILTY CLAYSTONE same as above, ex-

same as above,

Recovered 165/40° = 41 25%
+ RQD =165/165 = 100%
SILTY CLAYSTONE same as above, dry

96.0-99.0' SAMPLE,
T Recovered 34/30° = 113%
RQD =25/34" = 73 5%
T SILTY CLAYSTONE same as above, dry

-y
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LOG

OF
BOREHOLE

Locstion _Rocky Flats Plant, Mound Area Borehole/Well Mo 20-87BR
Coordinates _N 36644.48 I 23048.42 Ground Surfsce Elevation _5968.10'
Total Depth 127.00" Water Level Encountered QNone

static D5861,19' (12/01/87)
Drilling Company Bovles Bros Dritler T. “erritt, P. Bushkovski
Date Drilled July 30-31 and Aug. 3, 1987 Helper T. Figh, J. Duncan; K. Parker
Drilling Method Hollow Stem Auger; Rotary Core priling Fluig O = 51.70': None

51.70' - 127.0': Water
Logged 8y J.B. Bergman; K.D. Holliway Checked By

Geologist Site Manager

CEARP Manager
Surface casing set to 51.64' by J.B. Bergman on August 4, 1987.

4? ‘.. Samplies Collected or
.Q °° .SAQ Lithologic Description Other Tests Performed
v A
)
e

-+ + + Rccovercd 5 0/3 0’ = 167%

RQD = 38/50" = 76%

- SILTY CLAYSTONE greenish black (5
GY 2/1), some clay, some silt, some sand
- lenses, thin sand lamination, recovered
20 of silty clay core from previous run,

Comments

-
1
-
L |
4

A
v
4
-+
L

-l - - dry
— T T T 1050-1090° SAMPL
TL L 1 Recovered 40/4 0’ = 100%

RQD =40/40° = 100%

4 4 4 105-10725 CLAYSTONE, SANDSTONE
AND SILTSTONE same as above, dry

1 1 4 10725-1090° CLAYEY SANDSTONE
olive black (5 Y 2/1), sand well sorted,
- subangular, 25-15 phi, clay in pockets,
more prominent 108 75-109 0, moist

i
-4
4.
Ll
'\

— - .r -

1 -113.0°' SAMPL
<+ + T Recovered 40/40° = 100%
i RQD = 40/40’ = 100%

CLAYEY SANDSTONE same as above,
J except finer grained 30-35 phi, well ce-
mented, damp

T 113.0-117.0' SAMPL

— + $ 4 Recovered 40/40° = 100%

RQD = 40/40° = 100%

F1130-1158 CLAYEY SANDSTONE light
gray (N 7/0), sand 3 0-3 5 phi, subangular,

'y
-4
L
L
3

-+ -+ <+ well cemented, moist
1158-1170° SANDY CLAYSTONE
- -+ <+ medium gray (5 N/0), some clay, some

sand, some silt, blocky, moist

e L o b od
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LOG

OF
BOREHOLE

Location _Rocky Flats Plant., Mound Area Borehole/Weil No 20-87HR
Coordinates _N _36644.48 FE 23048.42 Ground Surface Elevation _5968.10'
Total Depth 127 00 Water Level Encountered JNone

static 5861.19' (12/01/87)
Driliing Company _Boyles Bros Dritter _T. Merratt: P. Bushkovski
Date Drilted July 30-31 and Aug. 3, 1987 Helper _T. Figh: J. Duncan; K. Parker

Drilling Method Hollow Stem Auger; Rotary Core printing Fiuwie O~ 51.70': None

Logged By J.B. Bergman; K.D. Holliway

Geologist

Comments

51.70" - 127.0': water
Checked By

Site Manager

CEARP Manager

Surface casing set to 51.64' by J.B. Bergman on August 4, 1987.

[
‘. Sampies Collected or
> § Lithologic Description Other Tests Performed
o 'S

gray (N 7/0),
shightly moaist

moist

T T T previous core run, moist
+ T T TOTAL DEPTH
4 + 4
—_ 4 + 4
+ 4+ 4
-+ T+ -+

1170-121 0’ SAMPLE.
T T T Recovercd 36/40° =
RQD =25/36"=777T%

+ T T 117-1185° CLAYSTONE medium gray (5
N/0), blocky, moderately cemented, moist
+ 1+ T 1185-1195 CLAYEY SANDSTONE Light

1195-1210° CLAYSTONE medium gray
(5 N/0), sand fine-grained, mozist

121,0-125.0' SAMPLE,
T .1. T Recovered 15/40° =

RQD =12/15 = 80%
1 4 4 CLAYSTONE same as above, massive,

125.0-127 0’ SAMPLE
— <+ + T+ Recovered 38/20° =

RQD =25/38 = 66%
-L + 'L CLAYSTONE same as above, recovered
18 of claystone, same description from

90%

moderate cementation,

375%

190%

127 00’
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WELL
COMPLETION
INFORMATION

Location _Rocky Flats Plant:; Mound Area Well No 20-87BR

Coordinates MMM Elevation Ground Surface 5968.10"'

Tota! Depth weil —116.36" Top of Casing _5970.10"
Borehole _126.20"

Formation ot Compietion Arapahoe Formation

Casing Material Schwm&tamleg%eel Casing Diameter 2" ID
Screen Material 0.010" wire wrap, type 316 TFJ Surface Casing Diameter _5" ID

Date Installed _Aug 12, 1987 stainless steel Approved By

Instalied By K.D, Holijway Site Manager
Geologist

CEARP Manager

Comments _Surface casing set to 51.64' by J.B. Bergman on August 4, 1987

>

2.63"

Yop of Casing 2 _(OQ°'

Ground Surtace

b T77 7777774877 / 7 IIITII’A"""'?_’T

s;urtat:ols.nl 51.64 gurf'uhcz Casing
t * 1t.
por S Hype 1 -

cement.

NN
NN

B N

Surface

. Seal
103.16 Length (ft.)

Borehole
Diameter

4.0"

:on}onlto
2.80 L::gth (1t.)

r
]

Filter Materiai. —

22=-42 Salaca Sal

L, op of Screen Depth 107.26°

224

] Well Totsl
. 116.3c {Depth (1t.)

Filter Pack
10.60 |Length (tt.)

T

- Screen Berehole
. - 8.85 {Lemgth |15 50| Total Depth
= < (1t.) (1t.)
H - e
m -
g;' »-... 4 lLA:- v
S 4 - S— 3
Backtill
9.64 |rLength (11} O

Backtill materia) __3/8" Volclay Bentonite Pellets
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Boring No _ 21-87

Completed as well? _ Yes
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LOG

OF
BOREHOLE
Location Rockv Flats Plant; Mound Area Borehole/Well No 21-87
Coordinates N 36980.21 E 22693.84 Ground Surtace Elevation _5927.58'
Total Depth 17.00' Water Level Encountered _7.0'
Static Dry

Drilling Company _Bovles pDritter _R. Sharp
Date Drilled October 16, 1987 Helper _T. Merritt
Drilling Method _Hollow Stem Auger Dritling Filuid _None
Logged By K. D. Holliway Checked By

Geologist Site Manager

CEARP Manager

Comments

-

Samples Collected or

Lithologic Description Other Tests Performed

COLLUVIUM HNu Background=1 3
X Toc3! OVA Background=2 8
e 0.0-2.0° SAMPLE. Alpha Background =
T " Recovered 19/20° = 95% 01
ey SANDY CLAY dark yellowish brown (10
YR 4/2) to dusky yellowish brown (10 | 0.0-2.0' Readings on
YR 2/2), quartzite cobbles, broken to core HNu = 70,
subangular, sand very fine-grained, OVA =32
S poorly sorted, unconsoldiated, grass and
roots to 0 2’, reactive to HCI, damp 2.0-4,0° Readings on
core HNu = 200,
2.0-4.0' SAMPLE OVA =36
Recovered 10/20’ = 50%
SANDY CLAY same as above, damp
7.0-9 5* Readings on
40-7.0° SAMPLE core HNu = 50,
Recovered 03/30' = 10% OVA =38
10 CLAY light olive gray (5 Y 5/2), broken
- quartzite cobbles, trace very fine-grained
sand, unconsolidated, damp
7.0-9,5° SAMPLE,
Recovered 25/25 = 100%
70-88 CLAY light olive gray (5 Y 5/2),
occasional subrounded gquartzite pebbles,
trace very fine-grained sand, some 1iron
nodules, damp to moist
L3 88-95 SANDY CLAY dusky yellowish
brown (10 YR 2/2), very fine-grained
sand, some organics, moist to wet
20
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Location Rockv Flats Plant: Mound Area

LOG
OF
BOREHOLE

Borehole/Well No 21-87

Coordinates _ N 36980.21 E 22693.84
Total Depth __17 00'

Drilling Company Bovles
Date Drilled October 16, 1987

Drilting Method _Hollow Stem Auger

Logged By K. D. Hollaway
Geologist

e —

Ground Surface Elevation _5927 58'

Water Level Encountered _7.0'

Static Dry

Driller R. Sharp

H.|p.f T. Merratt

orilling Fluie _None

Checked By

Site Manager

Comments

CEARP Manager

-

Lithologic Description

Samples Collected or
Other Tests Pertormed

T ————— S ———
e

-

95-12.0°' SAMP

F Recovered 25/25 = 100%

95-104 SANDY CLAY light olive gray
(5 Y 5/2), occasional subrounded to
rounded quartzite pebbles, very fine-
- grained sand, trace caliche, damp to

moist
b

P

ARAPAHOE FORMATION

T 104-120' SANDY CLAYSTONE light

L olive gray (5 Y 5/2) to medium gray (N
5/0) with dark yellowish orange (10 YR

| 6/6) 1ron staining, very fine-grained sand,

trace caliche, damp to moist

P

12.0-14.5° SAMPLE

F Recovered 25/2 5" = 100%

CLAYSTONE same as above, damp to

b moist

" 14.5-17.0’ SAM

Recovered 23/25 = 92%
[ CLAYSTONE olive gray (5 Y 4/1) with
trace dark yellowish orange (10 YR 6/6)
iron  staining, some very fine-grained
sand more than above, trace caliche,
damp to moist

TOTAL DEPTH 1700’




WELL
COMPLETION
INFORMATION

Location Rocky Flats Plant: Mound Area Well No 21-87 (
Coordinates _N 36980,21 F 22693 .84 Elevation Ground Surface _5927.58'

Total Depth well —10.535" Top of Casing 5929.36"

Borehole 17 oo’ }
Formation ot Completion Rocky Flats Alluvium ‘
Casing Material Sch 5, type 316 TFJ stainless Casing Diameter 2" ID
Screen Materiai 0.010" wire wrap, tvpe 3§6e%%'J Surface Casing Diameter 5" ID
Date Installed _Oct 16, 1987 Stainless steel Approved By

installed By K. D. Holliwav Site Manager
Geologist

CEARP Manager
Comments

>

3.19°

Top of Casing 1. 78!

Ground Surface

rrrrz7z7rrirziv l]/{/ ] 77 I17—[7'7T’—’-'7-'—T_

Surface Seal Surface Casing
/ 1.81 |Depth (1t

porﬁZEﬁél&&pe T Eé;/

—N
NN,

gwuco 5
eal
2.00 jLengtn (1)
Borehoie
Diameter
z 5"
I gon:oaln
'Y
1.00 Length (tt)
r
Filt Material — °
32—25 SIl;_c'::a‘ Sand a I Top of Screen Dept 3.255"
~ -
3 :- .:
—
S Weil Total
Filter Pack — ] 10.555 Depth (ft)
8.00 Length (ft.) — .
) -
24 Screen Borehole
1 . 7.15 {Ltenoth | 15 oo | Total Depth
- . =5 1 (re) (1)
o — - 1
O— [ - ——I " ) L
Backtill ~
6.00 Jrength (ft)] 2

Backfill Materisi —__3/8" Volclav Bentomite Pellets
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Boring No _ 22-87BR

Completed as well?__Yes

Data 1n File

X Log of Borehole

X Well Construction Summaries

Well Development Summaries

Hydraulic Conductivity Test Data

. and Results

Packer Test Data and Results
Water Level Data

Saturated Thickness Hydrograph

ORIGINAL PROCESS WASTF [ INES CLOSURF CHARACTERIZATION REPORT
ROCKY FLATS PLANT GOLDEN COLORADO APPENDIX A



LOG

OF
BOREHOLE
Location Rocky Flats Plant: Mound Area Borehole /Well No __22-87BR
Coordinates N 36934.99 E 22715 72 Ground Surtace Elevation _5330.70'
Tota! Deptn _110 40' Water Level Encountered __12.2'
Statie 5852.04' (12/01/87)
Drilling Company _BOYyles Bros Orilter _R. Sharp
Date Oritted Sept 30 & Oct 7-8, 1987 Helper _T. Merritt

Drilling Method Hollow Stem Auger; Rotary Core

Logged By K.D. Holliway; J.B. Beruman
Geologist

Drilling Fiuig _0.0 — 45.1' None;
45.1"' ~ 0. Water

Checked By

Site Manager

CEARP Manager
Comments Surface casina set to 43.59' by K.D. Holliway on October 2, 1987

-

Sampiles Collected or

Lithologic Description Other Tests Performed

; COLLUVIUM HNu Background=06
T OV A Background=12
BaCh 2.0 L
::;;gz Recovered 20/20’ = 100% 0-2.0' Readings on
:?.‘.f.;:: CLAYEY SAND moderate yellowish | core HNu = 1 0,
R brown (10 YR 4/2) to dusky yellowish | 